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FORWARD 


This issue of the Project AGILE Quarterly Report includes a 
des.ription of the existing and planned research and development pro- 
grams for each of the eight subprojects In addition to more fully 
informing the reciments of this report it is thought that by so doing 
recommendations that will assist in further defining the content of the 
individual subprojects, the tasks to be performed, the priority of effort, 
and new ideas relating to specific weapons. equipment. and devices will 
result Such comments and suggestions are solicited 


This report is classified CONFIDENTIAL and is released to the 
foreign guvernments participating in Project AGILE on a need-to-know 
basis Information relating to s>.ve of the taske that require a higher 
Classification 1s excl\ded and so noted. Also, because this report con- 
tains the longer range programs and objectives of Project AGILE it 
should not be re-transmitted to existing wr pulemtial Government con- 
tractors 


— Vla 

R. C Phelps 

Assistant Director for 
Remote Area Conflict 


Advanced Research Projects Agency 
Wao ington 25, DC. 
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ADVANCED RESEARCH PROJECTS AGENCY 
PROJECT AGILE 


REMOTE AREA CONFLICT RESEARCH & ENGINEERING 


MISSION 


Project AGILE performs reseamch and engineering support for the 
military and para-military forces engaged in or threatened by conflict 
in remote areas of the world. Its activities are oriented toward the 
requirements of the indigenous forces in these areas, while the Service 
research and development agencies are primarilv concerned with the 
requirements of the U.S, forces. 


At the present time, Project AGILE 1s providing research and 
engineering support for the forcea engaged in Vietnam and to the 
Ministry of Defense in Thailand. Preliminary discussions with U,S. 
officials in other countries to explore the feasibility and desirability 
o R&D support ior those forces have been approved by CSD and State 
and are under way, 


REQUIREMENT 


There are several forms oi conflict which lie below the threshold 
uf that categorized by the term "Limited" War, and there are many remote 
areas of the world where discretely different environmental conditions 
affect the nature of any level of conflict which can or does exist. The 
counterinsurgency conflict in Vietnam und the border war between India 
and Red China are two current examples of quite different types of 
warfare - each of which has some discrete matcriel requirements. 


Until quite recently, U.S. Country Teams faced with these conditions 
could draw only on supplies of weapons and equipment designed funda- 
mentally tor employment by U.S. Forces, with their attendant logistical 
support systems, in General and Limited Wars. Past and present exper- 
tence has demonstrated that weapons and equipment supplied under the 
MAP program in these situations are often less effective than current 
technology is capable ot developing and the U.S. is able to supply at an 
acceptable cost, 
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The nu: unlimited economic, military, and technological asscts 
of the U.S. »'prurt to tiosc Free Wurld countries threatened by or 
experiencing insurgency and other forms of conflict in remote areas, 
the increasing capability of the Communist Bloc to mount and support 
such activity, the wide-ranging commitments of the United States to 
aid in the defense of threatened countries, the environinental and 
tactical peculiarities of these conflicts, and the physiological and 
psychological nature of the indigenous personnel engaged all combine 
to establish the necessity that an integrated and improved capability 

‘be developed within the U S Government to counter these threats. 
Project AGILE was created to provide one of the essential elements, 
that of performing the rescarch, development, test, and engineering 
of more suitable and effective devices, weapons, and equipment for 
employment under these conditions. 


ORGANIZATION 


The mise:on assigncd and the tasks to be performed have deter- 
mined the general form uf Project AGILE organization. 


Development of a capability to acquire and analyze data, from 
which requirements for remote area conflict research and development 
are derived, has been accomplished by the creation and implementation 
uf a plan for Research and Development Field Units; two of the units are 
now in Southeast Asia, one located in Saigon and the other in Bangkok. 
These Field Units bring to bear a broad sps<* curr of military and 
technicai capability; they are stafied by officers with research, devel- 
opment and combat experience from each Service, and by civilians with 
scientific Or technical specialities particularly suited to the tasks 
assigned to these units. The capabilities of the field units are augmented 
from time to time by the assignment of teams of research, or technical 
specialists on an ad hoc basis. Such teams are organized and staffed 
to perform specific tasks which are either beyond the normal capability 
of the Field Unit to accomplish or of such immediate concern that the 
task must be accomplished more rapidly than the capability and capacity 
of the permanent staff of the Field Unit permits, 


These Research and Development Field Units are cumbined with 
4 contingent of miiitary officers from the various Services of the nost 
ccuntry to form Combat Development and Test Centers (CDTCs). The 
Director of the CNTC is a senior officer ot one of the Services ol the 
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host country! his deputy is the senior American on the permanent staff 

of the Field Unit, Basically, the organization plan for the CDTCa pairs 

a military officer from the host country with each U.S, military officer, 
Although the initial emphasis of Project AGILE and the presently existing 
Field Units are concerned with Saitheast Asia, similar, although initially 
smaller Field Units are being considered by OSD for other arcas of the 
world. 


On August 1, 1962, a plan for establishing a Joint Operations 
Evaluation Group in Vietnam (JOEG-V) was implemented. The Secretary 
of Defense subsequently directed that the Research and Development Field 
Unit end JOEG-V operate from the same facility under the control of a 
single U.S. director, who is responsible fer both U.S. elements) JOEG-V 
was assigned responsibility for evaluation of combat operations and user 
(U.S. Service) tests Project AGILE continues to be responsible for all 
research, development, test and evaluation for remote area conflict in 
support of indigenous forces, for the development of research and 
development requirements, and the engineering tests of equipment and 
systems. 


The Field Units are coordinated and controlled from Washington 
by OSD/ARPA. An AGILE staff in Washington performs those functions 
which are beyond the capability of the Field Units to perform in-country. 
It also provides the means for integrating and controlling the total 
effort, provides the scientific and technical support for the various tasks 
and projects described below, and assembles and coordinates those ad 
hoc groups which are sent into the ficld from time to time to augment 
the capability of the Field Units. In addition, the Staff reviews the 
efforts of Field Units to insure that vilid data and requirements have 
been obtained or developed, and conducts broader studies into the elements 
of Remote Area Conflict. 


The Staff provides or obtains the scientific and/or technical 
assistance required to accomplish the various tasks, either in the field 
or ın the U.S It is charged with the responsibility of maintaining 
liaison with all Service and civilian laboratories engaged in or capable 
of supplying the specific talents required hy the Project, within the 
U.S. and within other nations with whom the U.S. is closely allied. One 
of the major objectives of Project AGILE 1s to bring the broadest 
«applicable spectrum of scientific and technical capability to bear on the 
unique problems of Remote Area Conflict, in an endeavor to substantially 
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enhance the capability of U.S. and friendly foreign governments 
threatened with, or engaged in this form of conflict. 


The various tasks undertaken by Project AGILE have been grouped 
into the following project areas: 


1 Tactical Unit Weapons Systems 

2. Area Fire Weapons Systems 

3. Remote Area Mobility and Logistics Syetems 

4 Communications Systems 

5 Combat Surveillance and Target Acquisition Systems 
6. Individual and Speciai Projects 


7 Technical Planning and Programming 


8 Research and Exploratory Development 


REPORTS 


Each Field Unit issues a monthly report, and a quarterly report is 
prepared in Washington summarizing the activities of the individual 
Field Units and the work performed in CONUS Both the monthly and 
quarterly reports receive wide distribution within the Department of 
Defense, additional copies are provided to other interesied Departments 
and Agencies and on a need-to-know basis to the foreign governments 
participating in Project AGILE. 


Interim and final test reports for the individual tasks are prepared 
and distributed as the information becomes available. These reports 
are referred to but nut incorporated in the monthly and quarterly reports. 
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AGILE PROJECT | 


Tactical Unit Weapons Systems 


PROJECT OBJECTIVE: 


To provide signiıticant improvement in tne organic weapons and equip- 
ment employed ^y small tactical units engaged in conflict in remot areas. 
Thig objective 15 derived from the Project AGILE mission which is to provide 
research and engineering support for the indigenous forces engaged in such 
conflict with ancillary consideration of the requirements of U.S. forces. 
Under this task, research and engineering efforts to significantly improve 
the weapons, equipment and devices used by the individual soldier are 
undertaken. This task also includes trose weapons, devices and equipment 
required by ground forces operating in tactical units up to company level. 


PROJECT BACKGROUND: 


Current research and engineering efforts to te accomplisned under thc 
primary mission of Project AGILE are to a great extent influenced by the 
nature of the conflict in which the indigenous forces of friendly governments 
are engaged at this time. Such operations place 4 mucn greater emphasis 
on the small tactical unit as the primary combat element while, at tne 
same time, the use of heavy ground support weapons, sucn aa tanks and 
artillery is diministed. 


In tnewe operations, the enemy generally is armed wiin amail rand 
weapons, recoilless rifles and mortars, and striks at the time and place 
where they have a hign probapility of success. No definite cattle lines 
are drawn. These forces rely heavily on the natural topo, rapsic and 
climatic advantages of tne remote areas in whicn these conflicts take place. 
Often both terrain and weather ccu.bine to create conditions under whici 
the sophisticated mechanization of modern armies is of httle use. Under 
certain conditions, it is only tne foot soldiers opera.ing in small 
‘nunter/killer" groups which will provide 3 counter-t reat to guerrilla 
domination of an area. lt is tne function of ‘he Tactical Unit Weapons 
system to provide scientif c and tecnnical support to friendly indigenous 
forces by developing weapons and weapons s ysiems wiich will cveniually 
improve tneir capability to win i> iiis orm ot eoni ca 
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PROjeCT DESCRIPTION 


In order to accomplish the requirements of AGILE Project | a series 
of tasks have been established 


1 Assault Rifle 


A. This task wac initiated to provide a weapon better suited to the 
individual soldier A lighter, more effective weapon capable of delivering 
accurately aimed, high rates of fire is des:red. 


2 Special Purpose Weapons 


This task comptises a group of weapons, weapons systems and 
aux:lhary equipment which are intended to provide a special capability not 
now available to the indigenous forces 


A Special Shotgun - The shotgun 1s particularly suitable to the 
needs of friendly paramilitary forces where quick reaction and high lethality 
at moderate ranges ts required This sub-task deals with the design and 
development of shotguns designed expressly for such needs 


B Microrocket Projectiles - This sub-task has been :mtiated to 
provide detailed information on the feasibility of small caliber rocket pro 
jectsles as ammunition for individual weapons investigation of the cost, 
lethality, weight and accuracy of a farmly of mcrorocket projectiles 19 
being studied both by theoretical analyses and experimenta! testing 


C M79 Grenade Launcher - A sub-task was imtiated to pro- 
vide information on the applicability of this weapon to indigenous forces, 
and the development of optimum rounds 

D Lightweight Automatic Weapons - This task 18 devoted to a 


feasibility study and development of improved automatic weapons for use 
by small tactical units of ground forces 
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E. Lightweight Jungle Mortar - As in the case with the 
lightweigit automatic weapon, a need exists for improved murtar weepuns 
designed for use in remote areas. New designs for mortar weapons will 
be based on increasing the lethal effect of the sacll in order to reduce the 
weight per round as much as possible thus allowing either a reduction in 
the total weight carried or an increase in the number of rounds waich might 
be used for the same weight. 


F. Man-Portable Flame Throwers - The role of flame 

weapons in remote area warfare is being investigated at present, 

Although needs have increased for new flame weapon systems, very httle 
work has been done in tais area since World War I. This task proposes 

to take advantage of many new advances whicn have been made in materials 
of construction and in improved systems design which have resulted from 
research and development in the rocket industry to produce man-portable 
flame weapons of increased effectiveness, lower weigat and greater safety. 


G. Strip Buliets - Experimer‘al bullets have teen pro- 
duced witch can be fired from conventional arms to give » suotgun-like 
effect. The applicability of taese bullets to various weapons is being 
studied and further experiments are ceing conducted to improve disper- 
sion, lethality and mechanical cnaracteristics for a numeer of calibers 
ranging from . 30 to . 50. 


H. Hand Grenades - Tre pu rpose of tus »43-.a8k 1B to 
1uvesir ate tae feasicıilıty of providing ırdı; enous forces wit.. improved 
naud grenades suited to tieir needs, Concurrently, it will explore 
eneral improvements which mint se made in hand grenade design. It 
is intended to investigate a smaller, lighter nand grenade oetter adapted 
to ine stature and hand size of ine indigen-us forces. Desigrs of a 
multi-purpose fugzing for this grenade will be investigated to determine 
whetaer such fuzing is economically, practically and tecnnically feas‘ble. 


I. Rifle Grenades - Investigation will be made intu cew 
and improved rifle grenades particularly as adaptec io tne assault rifle. 
The requirement 1s to produce a rifle grenade wnich can ce fired hy 
using the standard rifle cartridge ratner tian a special grenade launching 
cartridge, 
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J. Special Devices - This sub-task hae been created for 
the purpose of funding small research and development tasks which are 
applicable to small unit weapons, but do not allow it to be logically placed 
in one of the more general categories. 


K. Night Sights - Since a great deal of small unit activity 
takes place under cover of darkness, improved weapon systems which will 
make the friendly forces much more effective at night are required, It is 
believed that the possibilities of using optical and electronic instruments 
of high light gathering power for night operations has not been completely 
explored and warrant additional effort. 
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Tab 1 
REQUIREMENTS AND TASKS 
Listed below are those major requirement areas and the status of tasks 
with which this project ıs concerned. Succeeding sheets are summaries of 
the purpose and the current status of each task. 
l. Assault Rifle 
A. Armalite (AR-15) 
2 Special Purpose Weapons 
A. Special Shotguns 
B. Microrocket Projectiles 
C. M79 Grenade Launcher 
D. Lightweight Automatic Weapons 
E. Lightweight Mortars 
F. Portable Flame Throwers 


G. Strip Bullets 
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Requirement: Assault Rifle 
Task: Armalite AR-15 
Problem Because of his smaller physical «ature, and because 


of the nature of conflict in remote areas, the indiv.dua! roldier requires a 
lighter, more effective weapon capable of delivery an accurately aired, 
high rate of fire onf e*‘ngtargets. Available U.S, arms did not ful: 11 

the needs of these forces, The Colt Armalite mfic was obtained in test 
quantities to determine if this rifle better suited the needs a the individual ` 
soldier, 


Description The Armatite AR-'S rifie is a ightweight, gas- 
operated rifle, capable of fully automatic fire and is eq:ipped with a 20- 
round detachable magazine. It is chambered for a .223 caliber cartridge, 
firing a 55 grain fully jacketed bullet at a muzzle velocity of 3200 feet per 
second. The empty weight of the weapon in 6 1/4 pounds. An integral 
muzzle device is incorporated as fart of the birrel which serves an flash- 
suppressor, grenade launcher and front support tor a bayonet. Standard 
accessories include bayonet with scabbard, bipod wit) case, grenade 
launching sight and cleaning rod. 


Current Status: The 1000 AR-15 rides initiaty provided as the 

test items have been continued in the hands cf the Vietnamese combat units 
to collect additional data, COMUSMAC-V has requested 21,000 AR-152 for 
Vietnamese units, through MAP channels, Sufficient AR-15 nfies have been 
withdrawn from RVNAF troops to provide 48 weapons to USMC helicopter 
crews, These AR-15s8 have been isaued to USMC crews acter being processed 
through the ARVN 80th Ordnance Rebuild Defot to oMain parts consumption 
data. Tracer ammunition for the AR-15 tas becn issued to Trung Lap 
Ranger Training Center and to the USMC Felhicopter squadron for evaluation. 
CDTC- Thailand has made a: a:lable to SCAF the results of the above testing 
and other data onthe AR-15. The U S, Nava! Ordnance Test Station is 
conducting experimental studies on ifle grenade laun hng methods for the 
AR-15 which do not require special grenade iainching cartridges. Additional 
efforts are programmed to further reduce noise, muzzle jash and recoil. 
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Requirement: Special Purpose Weapons 
Task Spec.a! Shotguns 
Problem. To develop special shotguns suitable for use by indigenous 


military and paramılıtary personnel for village defense and counter -ambush 
situations 


Description: _ A program of four phases is now being undertaken Phase 
fis an evaluation of commercially available 12 gauge shotguns and determining 
what should be done to them to make them more su)table for use by 4'10" 

90 1b men. Phase Il 18 to purchase and mod:fy ten each of three different 
types of shotguns for evaluation. Phasc II! wil! be a fieid evaluation of this 
special weapon Phase 1V wiil be to devise an optimum shotgun for military 
use by indigenous forces 


Current Status: A prehminary drafi of the repor* on the "quick-f1x" por- 
tion of this program has been received from the Ballistic Research Labora- 
tories of Abeideen Proving Ground, Maryland Th's report covers the 
testing uf several pump action milifary riot guns. commerc.al semi-auto 
matic guns and commercial bolt action guns Also included is a report on 
the test of several brands of commercial standard ammuni‘ion which might 
be suitable for use inthis role As a result of these tes ¢ the semi-auto- 
matic shotgun selected for further testing was the Remington Model 11-48 

12 gauge self-loading shotgun chambered for «he 2 3/4" snell wth a 20" full 
choke barrel. The bolt action shotgun selected was the Mossberg Model 195K, 
chambered for 2 3/4" 12 gauge shot shells wiih a 20" full choke barrel. The 
selection of the pump action shotguns has no* been completed because only 
military :iot guns were tested, the Laboratory has bee. asked *o perform 
additional tests with commercially available pump aci.on shotguns to deter - 
mine their relative worth 
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Requirement. Special Purpose Weapons 
Task: Microrocket Projectiles 
Problem: To investigate potential uses of very small caliber 
microrocket projectiles in hand-held, salvo-fired weapons 
Desc riptiun: An experimental research and feasipility study pro- 


gram has been imtiated at the Bureau of Naval Weapons to investigate 
smal) caliber microrocket projeciles Participating in this effort are 
U_S. Naval Ordnance Test Station, Naval Weapons Laboratory Army 
Ballistic Research Laboratory, and MB Associa‘v The objective of 
this program ıs to determine whether small caliber rockets can be pro 
duced which have sufficiently low dispersion, high veloc.'y and reduced 
size and weight to be competitive with shotguns o1 automatic hand-held 
weapons 


Current Status Though contractual difficulties have caused this pro- 
giam to be delayed, some work has been carried out hy several oi ‘he 
agencies involved on microrockets Because of recent advances in 
improving the stability and energy level of spin-stabihzed mic ror ocket 
projectiles, a test to develop a cheap village defense arm based on micio- 
rockets has been initiated. The objective of this task 18 to provide a light- 
weight expendable small arm for village defense. Under this program, 
100 pistols designed to fire 49 caliber microrockets wil] be produced for 
evaluation. These pistols, which a:e extremely simple in design. are 
expected to cost no more than $1.50 with two microrockets The stz iking 
energy of the projectiles is greater than that of the 45 calbber pistol bul- 
let. and intial test results warrant continuat.on of this portion of the task. 
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Requirement: Special Purpose Weapons 
Task. M79 Grenade Launcher 
Problem: To develop a close range capamlity for the M79 grenade 
launcher and test a supplementary shotgun type round 
Description: The M79 grenade launcher is a shoulde: fired, single 


shot, 40 mm. break open anti-personnel weapon. It has a range of 276 
meters It has been tested for use as a supplement to or renlacement for 
the rifle grenade and the 60 mm murtar. 


Current Status. The weapon phase of this projec* has been transferred 
to the cognizance of the Army Concept Team in Vietnam (ACTIV) Invest: 
gation into the feasibility of a shotgun type round :s continuing. 





Tab 1 
Requirement: Special Purpose Weapons 
Task: Lightweight Automatic Weapons 
Problem: To develop improved lightweight, automatic individual 
and crew-served weapons for use in small unit operations. 
Description: Indigenous forces are limited in weaponry by the weight 


of weapons and ammunition that can be carried by small units and also by 
the lack of a sophisticated logistics chain. This is ane of several tasks 
aimed at providing maximum kill potential for the individual and small unit. 
Specifically this task will include belt-fed light machine guns and multiple- 
round salvo ammunition for use in conventional machine guns. 


Current Status: Funding has been apportioned for this task and the 
technical feasibility of various approaches to thesc weapons is being 
investigated. It is anticipated that the development of prototype weapons 
will be underway within the next sixty days. 
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Requirement. Special Purpose Weapons 
Task: Lightweight Mortars 
Problem: To provide impioved light mortars and moitaı ammuni - 
tion for use by small tactical unita. 
Description: Available mortars 'mpose an undue bm den in both weight 


of weapon and weight of ammunit’on This task encompasses investigation of 
light metal alloys and :cinforced plastic as weapon materials and development 
of improved ammunition which has reduced weight, increased lethal radius, 
and/or less no.se 


Current Status Funding has been apportioned for this task; picliminary studies 
arc underway in Serv ce labor ator.es and industry. 
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Requirement: Special Purpose Wea ons 


Task: Portable Flamethrower s 
Problem: To provide indigenous forces with portable flame- 


throwers which are light enough to be carried on deep patrol and which 
offer greatly improved range and lethality. 


Description: Effort under this task is aimed at adapting pressure 
pumping techniques and liquid fuels developed by tre rocket industry to 
the design of small, self-pressuring flamethrowers. 


Current Status: Funding for this task is being allocated. That portion 

of the flame weapons program which will be carried owt under AGILE 
Project 1 will be devoted to the development of experimertal hardware 
designed to test improved methods of constructior., pressurization and 
projection of the lame. The investigation of new fuels and fundamental 
techniques for flame weapons will be carried out under AGILE Project VIIL 
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Requirement Special Purpose Weapons 
Task. Strip Bullets 
Problem: To improve the effectiveness of small aı ms fire against 
fleeting, close-1ange targets. 
Description A method of forming bullets of multiple wire segments 


designed to be f.red from convent.onal weapons is being experimentally 
evaluated at the U.S. Naval Ordnance Teat Station. The bullets are identi- 
cal in configu ation to standard ball ammunition but, when fired, are dis- 
rupted by centr'fugal force .nto the component fragments which provide a 
shotgun effect. 


Current Status The fabrication and feasibility demonstration of stiir 
bullets has been demonsti ated. Sub-machine gun firings of .45 caliber 
projectiles have been successful except for bore lead.ng problems. Solu- 
tion of the bore leading may require gilding metal jackets on each strip. 
Efforts to design a .50 calibes sti.p bullet for use in .50 caliber machine 
guns have been ‘nitially successtul. This effo.t w.ll be accelerated to pro- 
vide better counter-ambush capability to truck and 1 ailioad car mounted 
Quad .50 machine guns. 
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AGILE PROJECT ll 


Area Fire Weapons Systems 


PROJECT OBJECTIVE: 


To develop effective, or improve the effectiveness of, area fire 
weapons systems for both ground and tactical air employment which will 
prov:de maximum flexibility in application and superiority in fire 
power to the friendly forces engaged in remote area conflicts. Since 
advanced intelligence or warning in remote area conflict situations ia 
usually very meager and often non-existent, weapons systems which will 
provide quick reaction and saturating area fire, from air and/or surface 
vehicles supporting ground tactical units, are essential to meeting this 
requirement, 


PROJECT BACKGROUND: 


In remote area conflict, the primary combat unit of triendly 
indigenous forces is generally a company or smaller size infantry unit. 
These units, as a general rule, rely on iudividual weapons and equipment 
capable of being hand carried into the combat area. Opposing enemy 
forces are generally similarly, or less well armed and supplied; however, 
they do have the advantage of being able to control the time and local? and, 
10 a great extent, the degree of contact. One method of off-setting these 
a:gnificart enemy advantages lies in the use of area fire supporting weapons 
talored to the particular tactical and physical environment of the conflict. 


Air power, in both the tactical close air support role and the 
o:‘sersive strike role, can provide a significant advantage to the friendly 
‘orces, However, ex.sting air weapuns systems do not provide as great 
a capability as is desired, 


Ground crew served area fire weapons which can provide a pro 


nounced fire power superiority to the friendly forces are also necessary 
to ofisct the distinct inhe rent advantages generally present 
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to the opposing forces. Typical of one such advantage, and on« of the most 
effective and common actions of the opposing forces, is the ambush. For 
counter-ambush action, instantaneous and saturating area fire, as well as 
aimed fire, is essential for any degree of survivabalhty. 


PROJECT DESCRIPTION. 


To approach the objective specified for area fire weapons systems, 
and to develop a capability which ie optimized for the situation and environ- 
ment, this Project 13 presently sub-divided into the following five require- 
ments. It should be recognized that the emphasis on one or more require- 
ments may well shift as the research and development programs involved 
begin to produce more measureable results, or there are changes in the 
underlying objectives brought about by further definition of the threats to 
which they are related. 


1. Armament Systems for Armored Patrol (Convoy Escort) Cars: 
The determination of the vehicle best suited for the role identified 


falls within the mobility project; the reqmrement identified here is 
for an optimum armament system to be applied to that vehicle. As 
described by the title, such an armament system must be effective 
in both counter-ambush action as well as the tactical offense role. 
Armament systems developed under Requirement 2, following, may 
fulfill this requrement with the effort here being the adaptation of 
those systems to the vehicle once it 18 identified. 


2. Vehicle Mounted Convoy Counter-Ambush Weapons: 


` Efforts under this requirement are directed principally to achiev- 
ing optimum counter-ambush weapons systems. Such weapons 
systems, where possible, should have practical ard effective 
appl:cation in other support roles of m unterinsurgency actions 
Optimum counter-ambush weapons must possess at least the 
features of instantaneous application and saturating area firc, as 
well as aimed fire. In many other applications, from sur‘ace as 
well as aerial support vehicles, the saturating area fire feature 
is essential if more effective weapons systems are to be achieved. 
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3. Air-Ground Armament and/or Aircrat & Armament System 
Equipment and systems employed to date in counterinsurgency 
actions have been those existing in the hardware state within 
the US inventory and, for the niost part, which are obsolete by 
US standards or are surplus to US needs Even though modifi- 
cations have been made to some of these equipments to improve 
thi” effectiveness, totally adequate systems have not resulted 
Systems specifically designed for the intended support role and 
th: environment are essential to achieve efficient air weapons 
sys'ems While not included in the tasks now being undertaken 
ani studied within Project Il, 1t 18 considered that, as one ele- 
men’ of achieving this objective, the development of a light 
attack/reconnaissance aircraft system, optimized to perform 
the vaiious missions of this type in counterinsurgency conflicts, 
is urgently needed The Bureau of Naval Weapons has been re 
quested by DDRKE to investigate the technica] feasibility of such 
an aircraft system 


4 Special Purpose Air-Ground Munitions 


In general, suitable air strike targets are mobile “people targets” 
cons: s'tng of only a few peuple (either isolated or sparsely grouped) 
and often (particularly in tropical areas) protected by dense surface 
vegetation Therefore the primary requirement ts for anti- per 
sonnel munit.ons which can be effectively and efficientiy apphed ‘n 
this environment In add tion there exist urgent requiremen’s for 
such items as ta: get marking munitions and illuminating flares as 
the currently ava.Jable mun.tions have not been des: gned for optimum 
elfect.veness on aciions in these environments 


* Ground Based Crew Served Weapons for Tactical Unit Support 


A suppor; weapon, efieccive against the targets dea ribed in 4 above 
and sufficiently mobile to be etficrently applied in the envitonment is 
u gently required to provide He tatn al uni? wath a marked super: 
oriy r ire power over the opposing forces Such a weapcn may be 
of almost any canbir, from above individual weapon ¢ alabers fu 100 
mm or over, as long as the projectile possesses the desited charac- 
teristics A weight limitation must be imposed as the weapon must 
be sufficiently light to be carried or towed intact by a light vehi: le 
{a hehcopter or jeep) {ff must also be capable of being readily broken 
down into 4 winited oumber of unis which are reasonably man portable 
and then «¢ ‘pable of being quickly reassembled into a functionable 
weapon fhe ammunition must be sutheciently light in weight so that a 
Sable amous may accompany the weapon without undue manpower 
cqui eme ns. 
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Requirements and Tasks 


Listed below are those major requirement areas and the status of tasks 
with which this project is concerned. Succeeding sheets are summaries of 
the purpose and the current status of each task, 


1. Armored Patrol (Convoy Escort) Car 


A. Armament Systems for Armored Cars 
2. Vehicle Mounted Convoy Counter Ambush We apons 
A. Quad 50 and Quad 30 — Guns 
B. Salvo Squeeze Bore .50-.30 Caliber Machine Gun 
C. Multiple Grenade Launcher 
D. Flame Throwers 
3. Atr-Ground Armament and/or Aircratt and Armament Systems 
A. T-28 Nemad Aircraft (terminated) 
B. Helicopter Armament (Transferred to Army) 
C Counterinsurgen y Aircraft 
d. Speciat Purpose Air-Ground Munitions 
A De ayed Prwimity Fuzes 
TR. 2.78" Rocket Launchers 
t. Target Marking Mur tions or Devices 


D. Improved Ammunition Capa ity for ‘1-28. .50 Catiber MG Pad 
(Transterred to Air Force) 


E. Wominating Flares 
F. High Explosive Arti- Personne! Bombs 


A. Ground Rused. Crew Served Weupons for Tactical Unat Support 


A "State of the Art" Survey 
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Require ment: Armored Patrol (Convoy Fecort) Car 
Task: Armament Systems for Armored Cars 
Problem: Armament, in addition to armor, is required for 


vehicles employed in patrol, convoy escort, and similar roles to meet 
the threat of ambushes by providing an immediate area and aimed fire 
reaction capability. 


Description: Complete self protection in the form of armor is im- 
practical for application to all vehicles of concern; thereiore, the 

ambush threat cannot be met by this means alone Overwhelming fire 
power must be combined with sufficient armor in these weapon systems 
to provide a better counter ambush capability. The ability of convoy 
escort or patrol cars to survive the initial fire of an ambush and immed- 
iately return saturating area fire is required and, further, this capability 
can be expected to act as a strong deterrent to the setting of ambushes by 
the opposing forces. 


Current Status: Actions ace underw*y by Project Ill (Remote Area 
Mobility and Logistics Systems) to determine an optimum Patrol/Convoy 
Escort vehicle. Upon determination of an optimum vehicle a weapons 
system will be deveicped which will incorporate, in part, the multiple gre- 
nade launchers under development (see Task 2 C) 


The M-11i3 personne! carrier is currently undergoing 


evaluation. It has been determined that the machine gunner on the M-113 
requires protection; action 1s being taken to find a suitabic turret/shield 
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Requirement: Vehicle Mounted Convoy Counter Ambush Weapons 


Task: Quad 50's and Quad 30's 
Problem: To provide a capability for applying saturating area 


fire to deny choice ambush positions to the enemy aud to provice tiie 
capability of applying instantaneous area fire in counter ambush actions. 
The ability to apply saturating area fire can be expected to provide a 
strong deterent to setting ambushes as well as providing effective counter 
ambush action capabilities. 


Description: Calber .50 or . 30 Quad mounted machine guns mounted 
in patrol, convoy, or convoy escort vehicles are considered applicable to 
this problem. The high rate of fire of Quad mounts provides a good 
saturating fire to a reasonably large area from one vehicle such as patrol 
or scout vehicles. In convoys where several vehicles may have Quad 
mounts, a large :rea can be swept with nearly instantaneous saturating 
fire. 


Current Status: Ten M55 trailer mounted Quad 50 machine guns were 
shipped to the CDTC-V in October 1962 for field evaluation. Ammunition 
was provided with the machine guns. These Quad .50's are suitable for 
2-1/2 ton truck, railroad flat car, and appropriate halftrack vehicle 
mounting. A .50-.30 salvo squeeze bore and ammunition are being 
developed for these weapons {sce following task). 
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Requirement. Vetucle Mounted Convoy Counte r- Ambush Weapons 


Task. Salvo Squeeze Bore .50-. 30 Caliber Machine Gun 
Problem: To provide capability of applying saturating area fire 


to deny choice ambush positions to the enemy and to provide the capability 
of app: ying instantaneous area fire in counter ambush actions. The 

+bilı? to apply saturating area fire can be expected to provide a strong 
deterent to setting ambushes as well as providing effective counter 
ambush action capabilities. 


Des< ription; The feasibility of increasing the effective fire power of 
a single machine gun has been demenatrated by the RICA Company in con- 
junction with the U.S. Army Lamited War Laboratory. Fora 50 caliber 
machine gun the increase in fire power is a factor of five. The technique is 
to tire one caliber .50 cartridge, fitted with a special bullet, through a 
squeeze bore barre) which separates the special bullet into five individual 
cauber .30 projectiles. These projectiles emerge from the barre] in 
series and strike the target in salvo. If the pract:csiity of this approach 
1s vernved, this increase in fire power will be significant in applying 
saturating area fire for counter ambush actions and also should have appli- 
anon in close air support and other tactical roles in counter-insurgency 
uton against soft targets 


Current Status. A contract was let on 2) Dec 62 for the procurement of 
sufttorent barrels and emmunition to conduct a complete CONUS teat of 
tte squeeze bore. Testing 1s expected to commence about mid-February 

q% ‘the practicality of the squeeze bore approach 18 verified, sufficient 
herre § and ammunition wil) be sent to the CDTC-V for env ronmental 
ese) altan, 





Tab2 
Keguirement: Vehicle Mounted Convoy Counter-Ani = Weapons 
Task Multiple Grenade Launcher 
Problem: To provide capability of applying saturating area fire 


to deny choice ambush positions to the enemy and to provide the capability 
of applying instantaneous area fire in counter ambush actions. The ability 
to apply saturating area fire can be expected to provide a strong deterent 
tn setting ambushes as well as providing effective counter ambush action 
capabilities. 


Description: For medium and close in ranges salvo delivery of 
appropriate anti-personnel type munitions would appear to provide a means 
of applying area saturating, quick reaction fire for counter ambush action. 
The Army has developed and tested a multiple launcher capable of salvo 
firing a variety of desivable munitions. This launcher unit 1s readily 
mow table on a variety of surface vehicles and is subject to manufacture 
with minimum skills and materials normally available in-country. With. 
HE grenades there is a "dead" area; «40 out to about 35 meters. This 
is the area from vehicle side out to the minimum safe distance for HE 

renade employment. Auxiliary deviccs must be provided to cover this area. 


Current Status: The multiple sauncher unit tested by the Army was 
mounted on a 2-1/2 ton truck. This unit was de ‘gned for salvo of 60 
munition items, 15 from each corner quadrant of the truck Two sets of 
tis onf'yuration, accompanied by a technician, were sent tu the CDTC-V 
by tae Army on 29 October 1962. These sets are currently undergoing 

tie dee valuation. On LO December 1962 32 ts of @ slightly different 
conttgearation were shipped to the CDTC-V. On 15 December a third 

sh pinent of 3 sels, ugain with some changes in configuration, was made. 
1) addition, this third shipment contained an auxiluary (canister shot} 
device to cover the close-in area 


Study is continuing on other devices which will 
cower the area from vehiclh side ont to abuut 200 yards which may fulfill 
this requirement 
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Requirement: Vehicle Mounted Convoy Counter Ambush Weapons 
Task. Flame Throwers 
Problem: To provide the capability of applying saturating area 


fire to deny choice ambush positions to the enemy and to provide the 
capability of applying i:s.antaneous area fire in counter ambush actions. 
The ability to apply saturating area fire can be expected to provide a 
strong deterent to setting ambushes as well as providing effective counter 
ambush action capabilities. 


Description: For close-in to medium ranges {in relation to 
ambush situations) long range, high capacity flame throwers could be very 
effective anti-personnel area fire weapons. 


Current Status: Two large capacity, long range flame throwers 
(U.S. Standard M!0-8) complete with 2 M4 mixers and recharging materials 
ere currently undergoing evaluation at the CDOTC-V. One M]0-8 is mounted 
en an LCM for evaluation in conjunction with the RVNAF River Forces 

and the other is mounted :n an M-113 personne! carricr for evaluation 

with the ARVN. 
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Requirement: Air-Ground Armament, and/or Aircraft and Armament 
i Systems 


Task: T-28 Nomad Aircraft 
Problem: To evaluate the fighter-bomber characteristics of the 


modified aircraft for employment by the VNAF in the tactical attack 
role for counterinsurgency actions. 


Description: The T-28 Nomad is a single engine two place trainer 
which has been modified to accept munitions (demolition bombs, rockets, 
napalm, and a caliber .50 machine gun package) on six wing mounted bo.nb 
racks. 


Current Status: The modified T-28 has been employed by both U.S, 
Forces and the VNAF in the tactical attack role in Southeast Asia. Present 
evaluation indicates that it is a suitable aircraft, at least as an interim 
measure, for this tactical attack role. Any AGILE sponsored efforts to 
increase the effectiveness of thie aircraft as a weapon system will be 
accomplished by ımproved aerial munitions. 


This task of T-28 evaluation is terminated. No formal report is 
expected. 
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Requirement Air-Ground Armament, and/or Aircra‘t and Armament 


Systems 
Task: Helicopter Armament 
Problem; To provide helicopters with a system of armament where- 


by suppressive fire from the helicopter can provide protection to the aircraft 
and crew in the conduct of normal operations. Low altitude aerial operations 
in SVN are receiving an increasing volume of more effective small arms 
fire. 


Description. Laight automatic weapons are envisioned in employment 
as a defensive suppressor of ground fire while the helicopter is engaged in 
airlift of personnel and equipment or recovery of casuales. The weapons 
should also provide armed helicopters with the capability to provide escort 
protection to transport helicopters during air mobile operations and assault 
landings. 


Current Status, The JCS has referred the requirement for helicopter 
armament to the Army for action. The U.S. Army has provided heli- 
copter armame::t fer combat employment and evaluation in SVN. A company 
of HU-1A helicopters was dispatched to SVN armed with fixed latera), semi- 
fNlexable vertica] .30 caliber M37 machine guns. The new Army fexble 
machine gun system fur hclicopters is in procurement and employs the M60 
machine gun, This system is compatible with the HU-1B, the H-34 and 
H-2] helicopters. Efforts by the Army have overtaken the effort intended 
by Project AGILE, therefore, no further ecisun in machine gun armament 
for helicuptcrs 18 indicated at this time. This task has been transferred to 
the Army, no forma) report is expected. 
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Requirement: Air-Ground Ar:nament. and/or Aircraft and Armament 
Systems 
Task: Counterinsurgency Aircraft 
Problem: To determine and develop a light attack/recoanaissance 


aircraft system optimized to perform the various missions of this role in 
counterinsurgency actions. 


Description: Initially considered characteristics of such an aircraft 
include: light-weight, very short STOL capabilities; operational capability 
from roads, rivers and canals in a severe and austere environment; sim- 
ple and easy maintenance and support; effective support armament and 
target sensors for all suitable targets; and communications and navigation 
systems which are compatible with other ground and air systems and low 
altitude ope rations. 


Current Status: The Bureau of Naval Weapons was requested by 
ODDRLE on 19 December 1962 to examine the feasibility of producing 
such a system and to report thereon by 31 January | 963. 
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Requirement: Special Purpose Air-Ground Munitions 
Task. Delayed Proximity Fuzes 
Problem; To achieve effective detonation of high explosive bombs 


against personnel targets shielded by jungle canopy. The optımum detona 
tion point of HE bombs against multip!e soft targets is generally considered 
to be three bomb lengths above the inhabited surface 


Description. The jungle canopy acts as a reflec!.ng plane for proxim- 
ityfuzes and imtiates detonaiion of the bomb generally a! or above tree top 
level. This renders the munition ineffective against the ‘arget ‘primarily 
people) when shielded by a jungle canopy To allow cffe: :ve use of HE bombs 
as anti-personnel mumitions. it 18 necessary to effec de’onat.on delay a! er 
activation of the fuze to allow the bomb to penetrate toa below the jungle canopy 
before detonation.and, ideally, above ground level Based upon the general 
average jungle canopy height and thickness, atime delay feature of 75 milh- 
second has been incorporated in standard M-188 proximity fuzes which will 
yield a genera) detonation height of 10 to 50 feet above the gi uund in jungle 

A standard impact fuze is used ta provide contact detona’ on .n ases where 
the canopy is not sufficient to activate the proximity fuze 


Current Status: One thousand M-188 fuzes have been modified witit the 
delay feature. One hundred of these fuzes were used .n CONUS tests to ver fy 
proper fuze functioning and the remaining 900 were shipped o SVN in October 
1962. Initaal environmental tests in SVN indicate good operational! results 
Test results have indicated that ıt was desirable to reduce the MinSAT (mini 
mum safe arming travel) for some of the fuzes for certain tactica! employ 
ments in SVN. Modification of an add.t onal 1000 M-J88 fuze® i: underway 

to incorporate the time delay feature and to reduce the MinSAT trom 3000 feet 
to 2300 feet. It is anticipated that ‘hese fuzes wil) be mod.Leu CONUS tested 
and arrive in SVN during the first quarter of 1964 
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Requirement: Special Purpose Air-Ground Munitions 
Task: 2.75'' Rocket Launchers 
Problem: To evaluate the 2.75" rocket and the various 





available launchers as an aerial munition for counterinsurgency operctions. 


Description: The U.S, Air Force and the VNAF in SVN have 
both the standard LAV-3 (19 rocket capacity) and the MA-2 (2 rocket 
capacity) launchers for the 2.75" FFARS. Twenty srquencing switches 
(produced by the Acrojet Corporation) for the LAV-3 launchers were 
provided initially for evaluation. These switches allow selection of fire 


of two rockets at a time \ one shot ripple fire of the entire bank of 
rockets. 

a . 
Current Status: Initial evaluation has been quite promising and an 


additional LAV-3 and 30 MA-2 launchers were provided the CDTC-V in 
October, 1962. Procurement action is underway to provide an additional 
40 sequeming switches for the LAV-3 with an expected delivery in mid- 
February 1963. Informal evaluation reports to date on thc LAV-3 with 
sequencer switches have indicated improved accuracy, more ellicient 
use of rockets, and better iactical results. Two of the MA-2 launchers 
have been installed as armament on an L-19 aircraft. No evaluation has 
been reported. 


"w= esol a iw p a 


iSe 


Tab 2 
Requirement: Special Purpose Air-Ground Munitions 
Task: Target Marking Munitions or Devices 
Problem: To mark ground targets, air strike locations, drop 


zones, etc. The mark must be effective when employed in all types 
terrain (to include heavy jungle area and swamps), be visible by the 
unaided eye from altitudes of 4, 000 feet, and with a ducation of at least 
5 minutes. 


Description: The heavy jungle canopy generally contains the smoke 
emitted by normal smoke grenades or smoke pots and renders them 
ineffective as markers for air strike purposes. Soft, marshy areas 
extinguish the grenades after impact. For these devices to be effective 
as markers in jungle, some «i: vice which will cause them to hang and 
burn on the top of the jungle canopy when dropped is required. The most 
logical approach to date for an effective marking device involves an im- 
proved smoke emitter and an improved method of delivery. 


Current Status: The AF and Army are investigating methods for im- 
proved target marking. Improved smoke systems as well as other 
methods are being evaluated under this effort. 


Preliminary tests of a new smoke munition (grenade 
Model E 7241) provided to the CDTC-V by the Army for evaluation has 
shown this munition to be superior to all smoke devices previously tested, 
It 18 capable of emitting a denae cloud of white smoke for a period of 10 
minutes. A modification, being considered by the CDTC V, to cause the 
munition to “hook''in the top of the jungle canopy will make this an effec 
tive target marker for a jungle environment, 


Additionally, balloon concepts for both ground and aerial 
emplacement are being evaluated as target/ position markers. 
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Requirement: Special Purpose Air-Ground Munitions 
Task. Improved Ammunition — . for the T-28 .50 
Caliber MG Pod 
Problem: The 105 rounds of ammuri'inr capacity or gonally 


available in the T-28 .50 caliber gun pod was an aneufficient quantity 
of ammunition for combat operations. 


Description: The .50 calbber mac* re gin pod mst a vy arabe 

for adoption to the T 28 aircraft wan a training pod which hsd a masomum 
capacity of 105 rounds of ammuniticr, This amount dees not provide 
sufficient firing time to make thos a practical asrera’t armamen! system 
for counterinsurgency application, 


Current Status: ARPA and the Air Fors: recognmierd thas predlem 
shortly after the modified T-28 waa depl «to Vietnam ard the Air 
Force took action to have pods devejoped with greater ammunition capa- 
city. Pods have been procured {rom the North American Aviation 
Company which have a caparsty of 380 ro.nds and trom the Genera! 
Electric Company with a 750 round capacitv. Both N. A. A. and G. E. pods 
were sent to SVN about | September 1962 for evaluation. Preterence 18 
given to the N. A. A. pod íor T-28 armament because of i168 Lighter weight. 
Two G. E. pods are being prepared for installation in an AD 6 aircralt 

for evaluation by the VNAF. 


The requiremerts of thie tank bave heen ft'intied by 


Air Force actions. No AGILE c''rr «therefore planned -n this ppeciic 
area and this task wil) be deleted ‘ram {.¢:te AG'LE reporter, 
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Requirement: Specia) Purposc Air-Ground Munitions 
Task Uluminatir.g Fiares 
Problem: To determine s. 'ıhie aerial dispensed 1]luminating 
flares for night tactical operations. 
Description: The standard MARK 6 MOD 6 aircraft illuminating flare 


in use in SVN posseanes 8 itahle ticpe*sing characteristic (safe for relean 
by hand) but does not provide au. sier* burning time or light intensity. 
M-138 and M 139 flares provide ;miro-ement in burning time and light 
intensity but unsafe for ‘ard delivery because of tusing arrangements, A 
practical approach to thia prchlem ay;ears to he a different fusing arrange- 
ment for the M 138/M-139 flares, 


Current Status: The Air Force hase taken action on this problem. Various 
fuses and fusing arrangements are being teated for the M-138/M-139 fares. 
M-139 flares have proven unsa‘ie‘ac*ory for use in SVN when fuzed with 

the normal M-146 arming vane. Tes’s were conducted during November of 
the M-139 flare fuzed with the M !46E3 ‘modified «/anemometer vane). 
This combination appears to he -ore ‘eet > e t.are for hand-delivery from 
the C-47 aircraft. The added i::um.t«’s prowded by the 3 million 
candlepower of the M 139 wa- reported as strikingly apparent over the 

| million candlepower of the MK # MOD 6. An interim report or these teats 
is expected momentarily wt’ a’r. rere*? expected based on the tests of a 
greater number of tlires. 


The Navy has under caur ee? tes opment a fare dispens: r 
(LAV-25/A) forthe Mark 23 M + irs tee ‘Jare, This launcher is 
an external store lor |e r re ates + em arrati at altitudes of aex 


level up to ?0, 000 Iret ind s . re + ¢ Ms bh 0,95, The MK-24 Mod | 
Narre kag an wtsmir stiot pee 5°. on cat Hepower for è minutes, 
Plates may also he dropped freer >a r uing racka at arrapeeds up to 

300 KIAS. This developmer' «+ wend sr anticipation that at may have 


useful application in SVN, 
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Requirement: Specia) Furpose Air-Ground Munitions 
Task High Explosive Anti- Personne] Bombs 
Problem; To determine best available munitions for anti- 


personnel application in the environment, those modifications which will 
increase their cf{fectiveness, and the R&D requiremente to achieve optimum 
munitions. 


Description. The scattered nature ard rize of the (segete frermai'y 
few numbers of fleeting people), generally dispersed and aften protected 
by heavy vegetation or jungle canopy, renders normal H. E. munitiors 
inefficient and often ineffective. Efficient area coverage, fragmentation 
effect, and jungle penetration capability are required characteristics of 
effective munitions. 


Current Status. (l} Three hundred AN-M1 A2 fragimentation clusters 
deliverable by T-28 and B-26 aircraft have been sent to the CDTC V for 
evaluation. 


(2) The 20 pound M4) World War tyje “ragmen arion 
bomb ts currently undergoing evaluation in SVN. 


(3) MK 54 350 pourd depth charger are being evaluated. Some 
of these MK 54's will be tested with the XM 914 !uce and sore with the 
standard M 166 proximity fuze. 


(4) The Ar Force is continuing tenting of specially 
developed combinations of munitions and dispersing mer hariama to pro 
duce efficient iragmentanhien and area coverage c‘fe twith ungle peretra 
tian capabilv. 
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Tab 2 
Requirement: Ground Based, Crew Served Weapons for Tactical 
Unit Support 
Task: "State of the Art" Survey 
Problem: To provide that support to the tactical units engaged 


in counterinaurgency actions necessary to achieve a marked superiority 
in fire power over that possessed by the opposing forces. A requirement 
has been identified, as one example, for a 4.2" mortar replacement which 
16 more suitable for the environment and conflict in Vietnam. 


Description: This requirement is for a support weapon highly 
effective against counterinsurgency type targets and sufficiently mobile to 
be efficiuntly applied in the environment. Such a weapon need not be 
restricted by caliber as long as the projectile possesses the desired 
characteristics. A weight limitation must be imposed as the weapon must 
be sufficiently light to be carried or towed intact by a light vehicle ( a 
helicopter or jeep). It must also be capable of being readily broken down 
into a limited number of man packable units and then quickly reassembicd 
into a functionable weapon. The ammunition must be sufficiently light 

in weight so that a usable amount may accompany the weapon without undue 
manpower requirements. As a general guide, if 1s estimated the weapon 
should not exceed 250 lbs., dernountable components no more than 50 
ibs., and individual rounds of ammunition a maximum of a few pounds, 


Current Status: Actions are under way to: 


1. Survey all, fr, eign as well as U.S, , oasating 
weapons. 


2. Survey all weapons which are under development, 
against other requirements but which may have application against this 
requirement. 


3. Survey existing weapon development proposals 
by industry to identify weapons which may be considered against this r: 
quirement. 
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AGILE PROJECT Ill 


REMOTE AREA MOBILITY AND LOGISTICS SYSTEMS 


PROJECT OBJECTIVE 


Improvement in all aspects of air round, and water miilits «aipa 
abilities of friendly indigenous forces «apaged in remote ares conflict. 
Included are vehicles, aircraft, and boats for trav sport of tactical units 
and fur the delivery of supplies and equipment in support of mulitiry 
ope rations, 


PROJECT BACKGROUND 
l. General Discussion 


Remote area conflict typically requires military uperations where the 
topography and climate preclude or minimize the use of copvent ons! miuditary 
mobility equpment. Many novel vehicles have been developed to mect 
requirements for uperation in swamps, on musket, and in forests and .... rshes 
vÍ the U, S, and Canada, but there are areas of the world in which no systematic 
approach to the basic military problems of mobility has been attempted. Such 
an area is Southeast Asis where the geomorphological aspects including 
extremes of rainfall, 11 10-made features such as rice paddies and canals, lack of 
roadways, shallow, veyetation-choked waterways, und few improved ni riields 
present formidable harriers to mobility. Conventional wheeled, tracked and 
amphibious vehicles are roadbound or hive extremely limited © '- roid mobiuity 
in many parts of the arca, especially inthe rainy season, Conventional watert- 
craft snd atrcralt viten lack satisfactory design and performance cherieteristtes 
lor the environment, | 


Similarly, remote areu corflact sutuctions have unusaaal requirements for 
acral resupply. Again, topography, vegetation snd climate render convention: | 
te sniques inefte tive and wartetul, New tevbniques o serial resp i mest be 


ehas orbarprared ippreprs teto the region ool npe ol Oper n oe, 


2. Ground Molnlity 


Present day development of vround vehicles remar s essentially an emp ri- 
cal art Studs of available records and interviews, with experienced desiur per 
sunnel, both in government and in industry, reveal that the scientific ipproa: ! 
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lus rarcly hven applied to land vehicles. Rather than adapt the ground 
system to its operating environment, man has generally chosen to adapt 

the environment to the system through the construction of ivads, bridges, 
tunnels, etc Consequently, modern mechanized armies have become 
increasingly dependent upon road nets for mobility and logistical support. 
When confronted with environments having only rudimentary transportation 
networks, as in Korea and South Vietnam, the movement of modern forces 
1s reduced to, or less than, that of "backward" peoples, who are capable of 
vperating without establisted road systems, The plight of the French forces 
tn Indochina, and a - ontributang factor in the defeat of these forces, isa 
recent example of these conditions. 


ARPA will indertake to achieve an improved remote arcs mobility cap- 
it. tv through a three pronged research program 


1. Mobility Environmental Research Studies (MERS). 
2 Mobility Research and Testing (MORT). 


3. Ground Vehicle Test and Evaluation (GROVETE). 


j Mobility. Ground and Water 


The interfaces between air. ground and water present serious, unique 
mobility problems Here we must be concerned with devices optimized for 
waterborne perfurmance but which retain a hugh capavility for mobility over 
land and over obstacles of various types Since operations must be « onducted 
moth o bo meurs soren certain arcas susceptible to involvement in remote 
are. contitets. this project is investigating three major approeches to the 
terface prablem arc as under the headings: Delts molnlity, Sine dis: propul- 
set and Catami irs 


4 Melninyg A.r 
Remote eres ope otote place a prenv am on sir mobility. This task is 
eae ce teed wilt nanose mett Of wer inebitaty in remote ireas, Vhere restric - 


tows of weetier top graphy, and lack of faculties are «cute, 


CONBuc.T OF PROGRAMS 


! MERS: Adetared sr tt. aw made or the tactors of the environment in 
Sowheast Asia vt. ‘ te fed) far war oe ebr le mohhty to gar thr basis | 
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date required to develop des yn perameters, tools, and techmques for use by 
muluitary and casalan agencies ‘n the devi lopment! of velucles capable of satis- 
foctory ofi- road operatiop under remote area conliict conditions., Necessary 
information includes data on soil proprrties, terrain geometry, effects of 
ıliməate and weather on soil and torrain, ‘empecature and humidity ranges 
influencing engine and me ban al desigr, c1fects of te en saranment an 
detvrioration of velucie matersais, und size and spacing olfrees cocks, 
ditches, etc., which construin vehicles demigr parametirs, 


2. MORT: Stadies will be conducted ard pnelective teets run to develop 
quantitative requirements and character s! cs, in eg: eering terms, for the 
development, or acquigition tr test, of an temoor svsterm:o! meterial to per- 
form a specilic m.htar, tus tion.n SEA, Advanced vehicles, enibudying 

in y.e design approaches, and/or improved somponents, hace been serected 
with the advice of qualitied Service development experts. These items will 
be subjected to controlled tests over carefully defined and selected courses, to 
determine the value fer the nrended user in a giver remote area of selected 
concepts, comporents and configurations. Tests wil! he conducted by the 
indigenous armed forces concerred under the direction ot CDTC, Rangkok, 
snd in coordination with MAAG personnel 


L O GROVETE: Seteoce ' mete cial 'oms end aystems c.urrent!y available 


rom militury or civi i suo ves wel letested * determine teir immediate 
sumaluility tor adeption yard gene 4 opmed fre reces engaged, or bikelv to be 
enuaged, In remute orra Ts. ‘Teste wall be cuomducted by and for the 


iibigenuue emed jorra on erned, oder the direction of CDTC, Bangkok, 
ami CDTC, Saigon, basee oe re guremrerts deve.o, ed b. the U.S. and host 
nition Commands, the CNTC's ARPA w 1f, The ARPA sta’ ined tha 
CDC's will then rey ev a reeset y a oa ahlie egi ements wth competert deve- 


loper’ agrem ope ghata rene tow thor a estn gatem bos a ren ode 
probosti ny ote hs a pg the reg, penre Sre tita se — —— 
mye pesii repek ody mel et ae ied tet i riea COTE or test and eval- 
u% tion 
% DELTA MOL i`. I bonot mw mh n nte itis 
—— —— 
rilir T'a r odre’ rb > rse the terres s ajpoted aito marsoes sne 
Pie pauer ann t ri oa ye hee Oa re a n E *e OMEN e* oniond 
Waterways and @silOw wetdes ned. seeks Teal eina t nge the 
entre ratare of m i)! ameu rh Hermae ~ mei antrodi = athtnonal 
prol eoa on tert eigen one — a Tje a eA t Teresa ty tie 
tuals t Linye t4 i = ore e = vr wet + Pols 
a - 
= # b. oa = + S 


F 
LF 


LASSIFED 


-—s ensewenepe#euweeeuspewewewewTfwwWw 





UULADOITIEL 


—N— — — ⸗ 


oa =n 


Tab 3 


This task will develup boats snd amphibious vehicles which wil) substantially 
increase miitery mubilsty in delta areas while retaining simplicity and ease of 
maintenance. The task wll involve analysis of the performance, capabilities 
and limitations of vehicles in use in delta operations It +8 divided into two 
sub-tasks: small crat? 2nd amphibic «ver des 


5. MOBILITY, AIR The Services cre actively engaged in research on aircraft 
for remote area operifionz this ; roject *s ‘ounstorim, thuxe programs. Addition- 
ally, the STOL Caribou ar ra’ is under «eV aluct'on tn Southeast Asia. This 
task is conccntrated on probierns of aerial delivery and pick-up in remote areas. 
Several sub-tasks are in progress the miior of which concerns use of the 
flex-wing principle for aer al denver 
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Tab 3 
Requirements and Taska 
Listed below are those mujor reourement arcas, and the status of 


tasks in each area, wit! which this project as concerned. Succeeding 
sheets are summaries of the p.spose and current status of each task. 


l. Mobility Research 
A. Mobilitv Environimertat Resears® (MERS) 
B. Mohihhity Reseae.' and Test np 
Cc. Ground Vehicle Text and E aluation 
D. Ground Mob: iit. 
E. Route Capacity Formula 
Z. Mobility, Ground and Water 
‘A. Delta Mobil’, 
(1) sw. Craft 
(2} Amph`kisis Veb sivy 
B Sine Mhs Pror vis 
C, Catumarins 
j. Mobility, ais 
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Tab 3 
Reg urement: M b ty Resear’ 
Task: Moh hte Em revmectel Resears! (MERS) 
Problem; Po gain hes c data requ site to the cwrsteu tion ot 





design parameters for use by mibtary and. s lar ageres it tne develop 
ment of vehicles carable c) aoti-tocte) oft- roid Gperation in remote area 
coniiicts. Necessary informat.conis potee thit on sol properties, terrain 
geometry, effects of climate und “etter on ro! and ter-iin, temperature 
ind bumidity ranges influencing eneie ard me hamical design, eects of 
the ev .ironmert op deterorsur ‘vel. e materiats, and size and spac- 
ing of trees, rocks, vege’ ation, eti. 


Dese ription: A programc eyper metal screptitic research will 
be conducted in selected porttors af Southeast Aera on those aspects of the 
physical environment drect's related to sur sce vehicle mobility. The 
obiect isto produce dee urs <r ters th we solidated or tabular form. 
This e'fort, whieh codes che. Bh PY 66, wo. he ¢ osely coordinated 
with ap ope rations reseo” to ‘as stip tol toward irtegprating all data 
intu a refined design toc', Se eritress vet jesta e@ beer procured for 
use tn the progrim. 








Currert St tus: A stert to ema * team, pre vided hy the Army 
or m n- Fouse reser ow, > m ted noy mrp’) prelita” stud, ot 
theese ronmertct F as tt ae SS oe he oe ted the pr icm 
areas to he studied dipan fe tere tege “gna Pa tong? as been 
ymt d for thi lore topim epeen ke r eae o ‘or bee cle stented to 
head the prajeets A Trito A or Comm ee re eved the planned 
progam and s geese oy r -. © eee Foe el Verb Tes, 
: bale G = 2 ` ot As o qip sen 
maro arg ew engo eng — sti, ongle tract. 
toerde’ +t tr atesh . ` 1s h . H TETE T ten phan 
hdr ate Phat tare de ga mits he winmm t s atintuahy 
gretter cbb-read prob i, fo as bee venj ~“ Po> blew th wheried 
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Tab 3 
Requirement: Mobility Research 
Task: Mobility Research and Testi 
Problem: To conduct studies and selective tests in order to 


develop quantitative requirements and characteristics, in engineering 
terms, for the development, or acquisition for test, ol an item or sys- 
tem of material to perform a specific military function. 


Description: A program of controlled tes:ing of selected items 
of equipment will be conducted over carefully defined and selected 
courses, to determine the value for the intended user in a given remote 
area of novel components, configurations, and concepts. 


Current Status: Vehicles currently programmed for this task are: 
Gamma Goat - Tests completed 
Thiokol Trackmaster - Testa i “-rwiy 


Nodwel! 110D Cargo Carrier 

Chance- Vought XM561 Test Rig 

M274 Army Mule Unmoditied 

M274 Army Mule Modified 

Dura-Kat Tracked Scooter 

Dyna- Mite Wheeled Trail Vehicle 
Dodge W- 300 Power Wagen 

Thiokol Spryte 

AME”; Artculated Tracked Cargo Vehicle 
M! lo Cargo/Personnel Carrier Vehicle 
JERED Asp Platiorm Vehicle 

JERKED Viper Plattorm Vehicle 
Centipede Vehicle 

Tote Coat Sus tes With Trah -~ 

XM 561 
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Tab 3 
Requirement: Mobility Research 
Task: Ground Vehicle Test and Evaluation 
Problem: To test selected items or systems of material, 


currently available from military or civilian sources, to determine 
their suitability for adoption by indigenous armed forces engaged, or 
likely to be engaged, in remote area conflict. 


Description: A program consisting of tests of selected items 
by and for indigenous forces in their own environment, under ARPA 
auspices, to determine the suitability of the items to satisfy immed- 
jately a pressing military requirement. 


Current Status: CDTC-V established a requirement for a wheeled 
armored car to escort truck convoys Review of available and develop- 
mental equipments, with the assistance of qualified Army development 
personnel, indicated the British Ferret and the newly-developed 

Cadillac Gage "Commando" armored cars as the two beat systema for 

this purpose. Arrangements have been completed with the British Forces 
in Malaya to borrow two Ferret». and action has been initiated to procure 
two Commando's. These vehicles will be evaluated in SVN, by ARVN per- 
sonnel and under the supervision of CDTC V, to determine the best item 
to satisfy the requirement. 


Ada. tional atena tor procurement are presently under 
study. 
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Tab 3 
Requiremert; Mohieste Rese ret 
Task: Giuerd Mot t 
Problem: To .cxomplss! s hro d study ol mobiiity require- 
ments fer a spectrum uf petentiil cot? ts on Sustheast Asia. 
Description: An analysis to consider, in conjunction with the 


trafficability study being made separately under Project AGILE in 
Thailand, weapons and weapons systems, command, control, transpor- 
tation, communication nd eupniv prohiems pei jar to SEA. This will 
supplement MERS by de! n ng moh bhty rezuiremen's more prec'sely 
from the operational standpoint. 


Current Status: This stil oe ortis ready te begin in Thailand. 
Implementation will be cor. -rert with MERS program in T! aijand and 
will, to some extert, re yon dat. developed by MERS. 
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Requirement: Mobility Research 
Task: Route Capacity Formula 
Problem: To derive a route capacity formula applicable to 


the environment of SEA to be used by logistics planners within the 
Theater. 


Description: Current practice within the USARPAC is to use a 
modification of the NATO route capacity for formula in calculating 

logistics requirements for SEA. This formula, developed for use within 
continental Europe, is not completely satisfactory for SEA; USARPAC 
requested ARPA to furnish a revised formula for their use in determining 
iogistic requirements. Two employees of RAND Corporation are under- 
taking a study to develop a new formula for SEA. Thies new formula will 

be based on analysis of the road networks, traffic patterns, and operational 
necessities of the Theater. USARPAC has been consulted continuously, and 
is furnishing a consultant to assist in the program. 


Current Status: RAND employees have completed a field etudy in 
Thailand and a preliminary report has been prepared and briefings made to 
CDTC-T and RTA personnel, to USARPAC and to CINCPAC representatives. 
Preliminary indications are that some of the seducing factors in the current 
route capacity formula are too conservative. The data obtained from the 
actual field evaluation indicates that substantially greater tonnages can be 
transported over the road nets in Thailand than had previously been thought 
possible. 
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Tab 3 
Regui rement; Mobilit v, Ground and Water 
Task: Delta Mobility - Small Craft 
Problem: The road network in the Mekong Delta ıs meager, 


but there 15 an intricate complex of rivers canals, and creeks. A boat 
which can navigate a large number oj these at high speeds can make a 
significant contribution to mobslit. there. 


Des: ription, A program has been initiated to perform research 
leading to the development of a light weight, high speed boat which can 
substantially increase military mobility in the Delta region of SVN. A 
350 pound boat has been constructed of bonded styrofoam planks, 
covered with fiber glass laminations. It is 14'1" long by 6°10" wide, 
Powered by a 40 hp commercial outboard, it makes 20 knots carrying 
eight or nine persons, 


Current Status; Over 200 of these hoats are in SVN and the craft 
were used in several combat operations. Both the U.S. advisors and all 
ARVN units having swimm-r support hoats have been requested to furnish 
any available information regarding these operations. When received, 
the data will be assessed and used as a basis for future programs, if the 
vale of such ts indy sted. At the request of the CDTC-V, the SVN Naval 
Shipyard !as built a protetype V bottom tort, and conducted preliminary 
tests with it, The presen’ design requiree® some modification, whichis 
now underwiy. A program to reno. ate the existing R&D hoats has been 
undertakes ot the SVN Naval Shipyard 
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Tab 3 
Requirement: Mobility, Ground and Water 
Task: Delta Mobility - Amphibious Vehicles 
Problem: To improve military mobility in the Mekong Delta 


area, and to study operations in that area for the purpose of determining 
military concepts and requirements. 


Description: Thia is an investigation of the performance of cur- 
rent amphibious vehicles in the Delta region, to develop desirable 
characteristics for future concepts. 


Operations will be studied in which the M-113 has 
been employed. Analysis will be based on after-action reports, and inves- 
tigations by both U.S, and Vietnamese personnel; study of the terrain in 
which the operations were conducted, oy both ground and air reconnaissance; 
study of capabilities and limitations experienced by the M-113 vehicles 
under variuus conditions of goil, slope, and vegetation, and analysis of the 
vehicle's amphibious capabilities and limitations under various conditions of 
streamflow, bank, and bottom conditions. 


A general terrain analysis will be performed in order 
to determine what proportion of the overali Delta area is suitable for the 
operation of this vehicle. 


Modifications may be recommended, where appro- 
priate, to improve the cross-country mobility of the vehicle. 


Maintenance records will be examined and frequency 
of repairs will be studied in order to analyze the reliability of the various 
components of the M-113 undcr local operating conditions. 


Two novel vehicles under development are being 
monitored by ARPA; the Marsh Screw vchicle, using the Archimedes screw 
principle, and the air-roll vehicles. 


(Continued) 
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Current Status: Terrain analysis is underway. Interim evaluations 


of the M-113's performance in SVN have been conducted by the CDTC 


and forwarded to ARPA through COMUSMACV and CINCPAC Analysis 
of the M-113 operations continues and is now being conducted by JOEG-V 
and ACTIV. 


ARVN, through the JGS, has requested the CDTC to 
determine the feasibility of providing the M-113 with a selí-recovery 
capability. Alternatives were examined and a field modification incor- 
porating a simple capstan which can be quickly installed and ramoved was 
selected. Test quantities are being procured and shipped for field eval- 
uation. In order to test this device, and a possible means of providing 
better water maneuverability, CDTC has requested ARVN to provide an 
M-113, asa test bid, for a few months. 


ARPA has also reviewed the state of the art on cur- 
rent and projected amphibious vehicles, in an effort to identify more 
promising systems. The Marsh Screw vehicle, under Navy development, 
and the Air-roll vehicles being tested by the USMC, aretwo such systems. 
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Requirement: Mobility, Ground and Water 
Task: Sine Disc Propulsion 
Problem: To determine the applicability of sine disc pro- 


pulsion to problems of mohility in shallow, vegetation-choked streams 
and swamps, 


Description: Ai this time, and in the foreseeable future, this 
task will involve only monitoring of Army research. If current study 
indicates that the concept is promising, it will be developed for appli- 
cation to ARPA projects. 


Current Status: Under Army study. 
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Tab 3 
Requirement: Mobility, Grouno and Water 
Task: Catamarans 
Problem: To investigate the feasibility of developing high speed 


sailing craft for patrol operations in coastal and broad inland waterways. 
Such craft would have reduced fuel and maintenance requirements and an 
attendant improvement in operatmnal capability. 


Description. The catamaran appears to be a promising design prin- 
ciple for such a craft in that it can enjoy a pronounced speed advantage 

over the existing sailıng junks and sampans currently in use by insurgents 
in Southeast Asia. Further, this design provides for a more stable weapons 
platform ard ıs susceptible to local construction 


Current Status: Cost estimates and manufacturers períormance data 
have been obtaincd for several existing catamarans. A study is underway 
by the RAND Corporation to analyze the capabilities, limitations and cost 
effectiveness of catamarans for the above described purposes. If the con- 
clusions warrant further work, a study will be conducted to determine the 
optimum azmament suit for such craft and a prototype system developed. 
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Tab 3 
Requirement: Mobility, Air 
Task: STOL Troop/Cargo Aircraft 
Problem: To assess the usefulness of the Caribou aircraft in 


the combat environment of SVN, and to test methods of improving ita 
STOL characteristics.. 


Description. The Caribou is a twin-engined, high-wing meno- 
plane designed for bush flying and military operations from short, unim- 
proved airfields. Currently operational aircraft, designated CV-2B have 
a gross weight of 28,500 lbs. and carry a mission payload of just over 
7,000 lbs. under standard day conditions, 134 knots speed, and 100 
nautical mile radius. Cruise apeed is 157 knots, and the CV-2B can 
operate effectively from airfields 900 feet to 1,000 feet long. 


A Y-model Caribou, gross weight 25,000 ibr,, loaned 
to ARPA by the Army, has been tested in Southeast Asia in many assorted 
types of landing surfaces. Testa of the Caribou's landing performance with 
‘reversible thrust propellers were carried out during August, and a report 
on the tests, forwarded 27 August 1962, indicates that the landing ground 
roll of the aircraft can be reduced approximately 50%-60% by the use of 
reverse thrust, the reduction being smallest on hard dry surfaces and 
greatest on soft wet surfaces. 


Current Status The Army is now preparing to equip all operational 
Caribou aircraft with reverse pitch propellers based, in part, on the 
results of this test. ARPA and the Army are now evaluating a proposal to 
augment effective lft during take-off and landing of Caribou type aircraft 
by means of an unconventional boundary layer control system. 
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Requirement: Aerial Pick-up and Delivery 
Task: Flex-Wing Development 
Problem’ To develop a seriee of flex-wing devices (includ- 


ing homing and landing system) for precision delivery of supplies to 
include a 300 pound payload drop glider, a 1,000 pound payioad towed 
glider, and a man-carrying "flying jeep". 


Description: After completion of the design, and subsequent pro- 
duction of the relevant devices, they will be tested to ascertain their 
utility for aerial delivery in remote areas 


Current Status: A joint Army-ARPA contract has been ict to Ryan 
Corporation for design, development, and testing of the three previously 
mentioned items. 


Tests of the precision drop glider system started in 
October using an Army Otter aircraft. (Efforts are in process to obtain 
use of a C-47 for tests more closely resembling operational use.) The 
test program has been extended to provide sufficient drops with a fixed 
set of parameters to establish a high confidence factor. Initial problems 
involving transformation from a "parachute" configuration, necessary to 
establish orientation prior to inflating the wing, have been solved by 
changes in the method of reefing the wing. Similar problema resulting 
from exit speeds of 110 miles per hour, versus 65 MPH used in the 
initial series of tests, have also been solved, and 14 of the last 16 drops 
have been successful. No completely successful radio homing ¢rops have 
yet been accomplished due to the concentration of effort on developing a 
performance envelope. Manually operated ground radio control has been 
completely successful The present series of tests will provide additional 
kine-theodolite data and is to include drops made under various unfavorable 
conditions such as high ground winds, limited DZ area, etc. 


Tests of the 1,000 pound payload towed glider are to 
start in carly January 1963, 


The ilying jeep" is undergoing limited engineering 
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Tab 3 
Requirement: Aerial Pick-up and Delivery 
Task. Anemometers 
Problem: Develop a rugged, small, hand-held anemometer with 


an easily read dial that is visible in darkness, for use by indigenous forces 
in gauging wind velocities in drop zones. 


Description Research is essentially completed, pending the outcome 
of field testing. 


Current Status. The standardized military anemometer AN/PMQ-3C 
has been tested and found too bulky and heavy to satisfactorily meet the 
ARVN airborne troops requirement. A hand-held shirt pocket-size device 
is preferred, if one of sufficient ruggedness and reliability can be found. 
A commercially available hand-held pocket-size device with these charac- 
teristics ıs now being field tested in SVN. 
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Tab 3 
Requirement: Aerial Pick-up and Delivery 
Task: Disposable Parachutes 
Problem Develop an improved disposable parachute for 


aerial resupply missions, or adapt such chutes ag are under service 
development. 


Description. Perform tests on equipment developed by the 
Services, to determine its utility for remote area situations. 


Current Status. ARPA has monitored Service developments in dis- 
posable parachutes. The primary considerations are. (1) Secure 
disposal of parachute items in operational areas; and, (2) Simplified 
recovery of bundles suspended in trees. Among the techniques con- 
sidered, including burning, dissolving in water, burying, releasing a 
balloon to carry away canopy and harness, and use of camouflage 
printing on the canopy, this last is most practical. However, none 
solves the second problem mentioned above, the recovery of bundlee 
from trees. Army is continuing its own research on the problem. 
Further, it does not appear that ralaxing the present Army specifica- 
tion will produce an acceptable item any earlier than the 1964 date 
contemplated in the Army program. 
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AGILE PROJECT IV 


Tab 4 


COMMUNICATIONS SYSTEMS 


PROJECT OBJECTIVE: 


To develop required communications equipments, techniques and systema 
fur friendly indigenous forces which will provide them with an effective cap- 
ability for: 


a Tactical communications within and among units in tactical counte r- 
insurgency operations and for control of support aircraft. 


b. Communication of alarm signals from villages, strategic hamlets, 
convoys, and outposts in the event of attack 


ct. Communications for control and operation of naval units primarily 
composed of junk forces. 


PROJECT BACKGROUND: 


Friendly indigenous forces in remote area conflict situations are gener- 
ally likely to be confronted with the requirement for small unit operations 
against an elusive foe in difficult terrain, remote from maintenance, supply 
and vehicular transportation facilities. This requirement places a premium 
on effective ground-to-ground and air-to-ground communications through the 
use of ultra light-weight, rugged and operationally simple radio equipment. 
Furthermore, the physical nature of typical remote area conflict situations 
introduces severe communications problems in the form of high-levels of 
radio-frequency noise, heavy vegetation offering extremely high attenuation 
of radio waves, rugged terrain which interferes with ground-wave radio pro- 
pagation, and variable conditions of soil conductivity. The physical and 
educational qualities, social organization, mores and governmental structure 
may also introduce specialized friendly indigenous -ommunications require- 
ments. Radio communications equipment for regular U.S. forces generally 
is not uniquely designed to meet these specific types of needs. 


It is also contemplated that conditions of terrain and vegetation will fre- 
quently preclude the use of vehicular communications equipment below 
battalion or comparable level. Dispersal among units and frequent employ- 
ment of long-duration patrols at distances of 20-190 KM from base or home 
unit, coupled with the severe attenuation of ground-wave signals in tropical 
mountainous and jungle environments further restrict the possibilities for 
using radio communications equipment standardized for U.S. field army pur- 
poses 
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UNCLASSIFIED 


Tab 4 


These factors lead to the conclusion that communications equipment which 
in some cases is special-purpose or at least of limited applicability in conven- 
tio.al warfare 18 required by friendly indigenous forces in environmentally 
unique operations. 


CONDUCT OF THE PROGRAM 


Phase 1 - Southeast Asia Environmental Research Program 
Objective. 


To develop and analyze data through a comprehensive prugram of measure- 
mert of the parameters of electromagnetic propagation applicable to the environ- 
_ ment of Southeast Asia, and of those operational factors which determine com- 
munications requirements, to provide a basis for development of communications 
equipment and systems. 


Data Required: 


It is intended that the environmental research program develop the following 
information: 


a. Data on path loss for all possible propagation modes from VLF through 
UHF frequencies for the several types of terrain and vegetation peculiar to 
Southeast Asia. 


b. Data on ionospheric conditions ın Southeast Asia as they affect sky-wave 
propagation, 


c. Requirements for communications traffic between and among military 
units, bases, convoys, patrols, aircraft and naval unite, 


Conduxt of the Study: 


The agency charged wath prosecution of the environmental research program 
will be responsible for managing and coordinating the efforts of contractors in 
the measurement program and in the operations analysis, Contractor teams 
in Scutheast Asia will operate with support of and under the general supervision 
of the CDTC in each host country but wall receive specific direction from the 
ARPA agent representative. 
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Phase II - Test and Evaluation 


Objective: 


To determine the applicability of existing commercial and military 
developmental equipment to the requirements determined in the Phase I study. 


Data Required: 


a. Definition of the extent to which requirements can be met with known 
or existing equipment and devices. 


b. Extent and nature of the specific deficiencies of equipment evaluated 
against requirements. 


Conduct of Phase II: 


In order to assure a timely improvement of exsting capabilities, test and 
evaluation of commercial and military developmental communications equip- 
ments will be conducted concurrently with the environmental research program 
to provide improved interim capabilities in those cases where requirements can 
be postulated with some aSsurance. It is not intended that Phase II include 
extensive equipment development. These tests will ordinarily be conducted in 
Southeast Asia in order to assure evaluation appropriate to the environmental 
requirement. 


Phase IL 


To develop and evaluate test quantities of equipment specifically designed 
to meet communications of friendly indigenous forces. 


Conduct of Phase III: 


In ths phase of the program, ARPA will utilize appropriate service 
agencies to contract for development of required communications equipment 
and systems to meet specific performance characteristics derived from 
results of Phases I and Ii. Tests will be conducted in Southeast Asia to deter- 
mine effectiveness, reliability, maintenance requirements and basis of issue 
to provide the information necessary for possible MAP procurement of the 
equipment. 
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Requirements and Tasks 


Listed below are those major requirement areas and currently active 
tasks with which this project is concerned. Succeedin, e'a, v >re summaries 
of the purpose and .urrent status of e112 task. 


1, Communications Systems Research and Development 


A. Environmental Research 


B. Test and Evaluation 


C. Equipment Development 


2. Tactical Radio System Components 
A. Hand-held or Pocket Sized Short Range Equipment 


(1) 


Ryan Rifle Butt Radio, VHF-FM 
Motorola HD 21, VHF-FM 
AN/PRC- 35 (experimental model}, VHF-FM 


Hughes RS 35, VHF-AM 


B. Man-pack Equipment 


(1) 
(2) 
(3) 
(4) 
(5) 


OKI TRP-4, HF SSB 
Hiugh ss HC loZ, HF SSB 


AN/TRC-77 (modified experimental models), HF AM; 
HF SSB 


A-510, HF AM 


AN/PRC-25 (experimental model), VHF-FM 


C. Oher Tactical Equipment 


(1) 
(2) 


RFCA, IF SSR 


Collins 015-T, HF AM «nd SSB 
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3. Hamlet and Outpost Alarm Communications Equipment 


A. Chaff Rockets 

B. Radio Industries Hamlet Alarm System 

C. RCA Hamlet Alarm System 

D. Ryan Special Concealable Alarm Transmitter 


4. Power Supplies for Communications Equipment 


A. Mercury Battery Tester 
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Requirement: Communications Systems Research & Develupment 
Task: Environmental Research (1, A) 
Problem: To obtain information on electromagnetic wave pro- 


pagation that will serve as guidance for more efficient use of presently 
available radio equipment and for the design and development of new 
equipment to provide tactical communications in Southeast Asia, with 
special emphasis on uperations in jungles. 


Description: Path loss measurements will be made in Thailand 

at distances up to 300 miles and throughout the frequency range from 15 kc 
to 5 kmc; major emphasis will be on distances under 30 miles and in the 
frequency ranges 100 kc-8 mc and 30-400 mc. investigations will include 
varieties of terrain, atmospheric noise levels, var:eties of propagation 
modes and polaiization, varieties of antenna types, and ionospheric sound- 
ings. 


‘Current Status: The U.S, Army Electronics Research and Develop- 
ment Laboratories (USAERD!.) is actıng as ARPA's service agent. A con- 
tract has been let witk Jansky and Bailey (J&B) to perform the electro- 
magnetic propagation stud`es in Thailand, and arrangements have been 
made for the U,S. Army Radio Propagation Agency (USARPA) to send a 
mobile ionospheric sounding station to Thaiiand, with operations and main- 
tenance personacel, 


Jansky and Bailcy have completed the literature 
snulysts and identified the specific gaps in required krowledge which the 
program in Thailand is designed to fill. 


USAERDL has stationed a resident engineer in 
Tiailind to direct the performance of contractor personuel under the guid- 
ance of CDTC-T. 


J&B have made a site-survey, USARPA intends to 
conduct site-surveys and both J&B and USARPA intend to initiate their pro- 
grams in Thailand during the third quarter of FY 63. (Preliminary work 
under this requirement was completcd during the 4th quarter of FY 62 by 
ACF Electronics under Project YO-YO; the report of this work has been 
received and distributed tu interested ageacies. ) 


e * 


—4 - 


- 65 - 


— — 


Tab 4 
Requirement; Communi cations Systems Research & Development 
Task: Test and Evaluatior (1, B) 
Problem: To survey, analyze, and evaluate the environment of 


military operations in Thailand as it influences indigenous military com- 
munications. : 


Description: The capacity, reliability, and limitations of exist- 
ing indigenous military communications wall be analyzed and evaluated. 
The physical environment of the Thailand region will be studied to deter- 
mine the special problems it poses for the operation of communication 
equipment, The physical serviceability and the performance of communi- 
cation equipment in tactical military field exercises will be examined, and 
the importance and special problems of the human element will be studied. 
The results of these investigations will be used to isolate concrete equip- 
ment and systems requirements, and to derive specifications for new and 
modified equipment. 


Current Status: The U.S. Army Electronics Research and Development 
Laboratories (USAERDL) is acting as ARPA's service agent. Contracts 
have been let with the Stanford Research Institute (SRI) and with Sylvania 
(EDL). 

SR1 intends to commence operations in Thailand 
during the third quarter of FY 63. The USAERDL resident engineer 
T) uland will direct SRI personnel under the guidance of CDTC-T. 


SvIvania (EDL) is fabricating or assembling the equip- 
met und shelters tor a base laboratory facility and mobile field laboratory 
fucilataes, which wall be utalized by the SRI field team and the CDTC- 1 in 
Tharlind. Deliveries are scheduled to be made in Thailand during February, 
Merch and April, 1963. 
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Requirement: Communications Systems Research k Development 
Task: Equipment Development (1, C) 
Problem: To .nitiate the development of equipment required 


for tactical communications by friendly indigenous forces in remote area 
conflict situations. 


Description: Development programs are to be initiated as needed 
and as permitted by the results of tasks lA and B. 


Current Status: Development efforts underway are reported under 
individual tasks, below. The initiation of additional specific development 
programs is awaiting the outcome of tasks 1A and B. 
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Tab 4 
Requirement: Tactical Kadio System Components 
Task; Hand-Held or Pocket Sizcd Short Range Equipment 
(2, A) 
Problem: To provide a highly portable radio set, extremely 


simple in operation for use between squad-sized elements in ambush 
locations, on patrol, or òn other tactical situations as required, 


Description: Modern solid-state circuit design offers promise of 
a capability to produce very small and light weight equipment which can 
be carried and operated by an individual soldier without interfering with 
his combat capability. Ranges of up to 1,000 meters in most terrain and 
vegetation and a capability for silent, semi-automatic transmission of 
simple coded alarm messages. A requirement is that the radio be com- 
patible with standard VHF-FM portable sets. 


Current Status: ü) Ryan Rifle Butt Radio VHF-FM 


This FM transceiver 18 an encapsulated transistor- 
ized unit weighing approximately one pound, plus batteries, operating at 
about 70 MC, The unit receives FM transmissions with an earphone and 
transmits CW using a push-button key. The set will be installed in the 
stock of an Armalite AR-15 rifle. 


The set ıs being developed by Ryan Electronics. 
Delivery o1 two experimental models is expected in the third quarter of 
FY 63, 


* (2) Motorola HD-21 VHF-FM 
This is one of a number of commercially available 
hand-held VHF-FM voice only transceivers using entirely transistorized 


circuitry, This set weighs about 3 pounds with batteries and radiates 
about 1.4 W at frequencies between 25 and 54 MC. 


ARPA tentativelv plans to obtain models for field 


evaluation duting the coming quarter. 


(Continued) 
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(3) AN/ PRC- 35 (Experimental Model) VIUF-FM 


This set was developed under U.S, Army contract 
as 1 replacement for the AN/PRC-6. It has not yet been standardized 
by the Army. It i» transistorized, weighs about five pounds, and pro- 
vides FM voice at a radiated power of 0. 35 watts between 47 and 55 MC. 


Three sets have been obtained fur field evaluation 
in Southeast Asia beginning in the coming quarter. 


(4) Hughes RS-35 VHF-AM 


This set is a very small and light weight (1 pound) 
AM VHF transceiver developed under a government contract. Power out- 
pit is about 1/3 watt in the 28-35 MC band 


ARPA is following deve lopment effort on this radio 
and has not yet determined whether to obtain models for test. One 
difficuity is that the set 15 AM and, therefore, not compatible with current 
standard field raai: 4. 
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Six TRP-4 sets were purchased and have been 
given preliminary field tests in South Vietnam. The tests have not been 
conclusive as to performance characteristics of the radio. Additional tests 
are planned in Thailand during the coming quarter 


(2) Hughes HC-162, HF SSB 


This set is a completely transistorized transceiver, 
which weighs about 25 pounds complete with batteries. [t radiates 15 watts SSB 
voice or CW and is tunable in 1 KC steps throughout the range 2 - 12 MC. This 
art was developed on Company funds by Hughes. 


ARPA has contracted to buy 5 sets, and delivery 
is expected in January, 1963, Delivery has been held up by technical deficien- 
cies observed during acceptance tests. Present plans call for two nets to be 
given engineering tests by USAERDL at Fort Monmouth. 


The 1S Army has contracted for dclivery of 
4 sets, which are scheduled for tests at Fort Bragg and in Panama during 
January. 


ARPA will schedule tests in Southeast Asia when 
the Hughes set demonstrates satisfactory performance. 


(3) AN/TRC-77 (modified experimental models) 
HF AM; HF SSB 


This aet was developed by EDL (Sylvan) for 
US Army Special Forces use, It is a 10 watt AM CW set weighing bout 
25 pounds and operetirg inthe range 3 - 8 MC. 


ARPA has contracted for modification of 10 
TRC-77's to ini lude voice capability for evaluation in Southeast Asia. 


Plans have becn made to obtain 3 AN/TRC-88 which is 
the AN/TRC-77 modified for single sideband for evaluation in Southeast Asia. 


Tests of both of these sets arc expected to begin 


during the coming quarter in Thailand. 


(continuea) 
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(4) Australian A-510, HF AM 


This set is a high frequency AM, vcice and CW 
set which radiates iess than 1 watt and weighs 43 pounds. 


Three A-510 sets were provided by the Australians and 
will be evaluated in Thailand beginning in the coming quarter. 


(5) AN/PRC-25 VHF FM 


This set is a transistorized FM-VHF transceiver 
developed for the US Army as a replacement for the AN/PRC-10. It weaghs 
15 pounds complete with batteries and radiates 1.5 watts voice over the range 
of 30 - 76 MC. 


Three AN/PRC 25 sets have been obtained from USAERDL 
for comparative evaluation to determine the degree of improvement over the 
AN/PRC-10 it provides in the environment of Southeast Asia. 


Also, efforts have been underway during the past quarter 
to provide experimental field expedients for remoting and elevating antennas 
of the AN/ PRC-10 to increase its range where it is used in fixed outposts. 
USAERDL has been requested to study this capability more thoroughly against 
a requirement prepared by the CDTC in Vietnam. These experiments will 
be applicable to the AN/PRC-25 and other VHF sets. 
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Tab4 
Requirement Tactical Radio System Components 
Task: Other Tacticai Equipment _(2,C) 
Problem: To provide improved communications equipment for 


use in tactical headquarters of battalion and larger units, in support air- 
craft. and in command junks. 


Description: Battalion, regimental, and division headquarters 

require effective long-range vehicular communications including voice, CW 
and radio teletype. Such headquarters now do not have mobiie equipment 
adequate for control of tactical formations Long-range HF equipment is also 
required for command junks and for support aircraft. 


Current Status: (1) RFCA, HF SSB 


This set, br-ilt by RF Communications Associates 1s a 
125 watt, 50 pound, high frequenc;, single sideband transceiver which 
operates AM or SSB from 1.6 - 16 MC. 


ARPA procured three RFCA sets for evaluatinn in the 
Command Junk as a long-range flotilla-to-base capability. These sets 
together with AN/GRC-87, AN/GRC-6, and Radio Industries TR-20 have been 
installed for evaluation on the junk, at Navy Headquarters in Saigon and at the 
CDTC Tests are underway and a report is expected to be distributed during 
the next quarter. 


(2) Collins 618-T, HF AM and SSB 


The Collins 618-T 13 a moder gh-frequency trans- 
ceiver which radiates 400 watts PEP in single ei sad and 100 watts on com- 
patible AM. It has been standardized by the USAF for aircraft installation as 
the AN/ARC-91 A jeep installation de-ignated as AN/MRC-95 including 
radio teletype has been purchased by the US Army for use in airborne units. 


ARPA plans to obtain several AN/MRC-95 sets for eval - 
nation in South Vietnam as a mobile tactical command communications cap 
Hli for ARVN units of battalion and larger size It is planned to arran,c 
for evaluation of the long-range air-ground capability of the 618-T in this en- 
vironment. Several such sets are currently installed in aircraft in South 
Vietnam 
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Requirement: Hamlet and Outpost Alarm Communications Equipment 


Task; Chaff Rockets (3, A) 


Pioblem: Te provide a rapid alarm capability for outposts under 
attack which does aot rely on radio communicaticns and accurately identifies 
the location of the attacked outpost. 


Description: Existing installations of long-range radar provide coverage 
ef a major portion of South Vietnam. The concept -s the use o! an inexpensive 
rocket to deliver chaff to an appropriate altitude for detection and location 
fixing by this radar system. 


Current Status: The OSD/ ARPA RAD Field Unit in Vietnam hae procured 
100 chaff dispensing rockets from the Hosoya Fireworks Company, Tokyo, 
Japan, at a unit cost of $20. 82. 


Tests have been conducted during the past quarter in 
ir cordance with a test plan prepared by the CDTC Vietnam. The chaff rockets 
irc fired singly from selected locations within range of a GCI radar at a time 
and location unknown in advance by the radar operators, These tests have 
been made under varying weather conditions and at different hours. 


A report of the test ıs expected to be available early 
in the next quarter. Preliminary test results are not encouraging for the 
presen’ altitude and chaff capacity of the rocket tested. Analyt'cal studies 
bare Oven conducted by KAND in an attempt to determine the optimum rocket 
oni gration, performance and probability af detection. 
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Requirement: Hamiet and Outpost Alarm Communications Equipment 
Task: Radio Industries Hamlet Alarm System (3, B) 
Problem: To provide a suitable alarm system which will permit 


a timely Vietnamese military reaction to guerrilla activities in villages and 
strategic hamlets. 


Description; The system includes *en 1/2 wa’? alacm transmitters, ten 
10 watt alarm transmitters, two relay units, and aterminal etation with 
automatic rcad-out devices which operate with the Radio Industries TR-20 
Village Radios being installed in large quantities by USOM in Vietnam. The 
system transmits a narrow band tone modulated AM sigra) at frequencies 
between 30 and 40 MC. 


Current Status: ARPA has procured and shipped three complete systems 
to Vietnam. 


CDTC-V has been conduct ing ar evaluation of system 
effectiveness in the area of Ban Me Thuot in Vietnam during the past quarter. 
This test system consists of five 1/2 watt transmitters, five 10 watt transmitters, 
two read-out units, anda relay unit. Preliminary reports indicate that the 
system performs beyond expectatior.s in terms of rarge, reliability, and case 
of operation. 


All three compirte avsteme are acted ‘ed to undergo testing 
in various arcas of Vietnam during the -om:rg quarter, «tinal report of 
results is expected during the quarter. 
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Requirement: Hamlet and Outpost Alarm Communications Equipment 





Taek: RCA Hamlet Alarm System (3, C) 
Problem: Tou provide a simply operated ratio alarm es stem to be 


used in villages to warn the mcbile reserve forces of “igher echelons in 
the event of insurgent attacks. 


Description: The RCA system 18 a narzov -bar.? FM, tone-coded system 
using frequency selective relays with approxmately one-cycle band width. 
This system is expect:d to extend the range of communication considerably 
beyond that of a conventional vcice system with much higher power. The 
system allows the transmission of five differen’ signa’s from cach of many 
remotely located transmitters to a base station “tece.ver, 


This is a completely sel:. contained system whict was 
developed for use 1n remote area conflict situations where the USOM Village 
Communications System (TR-20's) 18 not installed. in addition, some of its 
components can be utilized to adapt a variety ¢* standard military and 
commercial communications to alarm system a; plications, 


Current Status: RCA is now fabricating <ive transmitter unite and 2 
receiver-display units. Delhvery is expected in the third quarter ct FY 63, 
i This syatem, if 1 epi rites extiefactors|y, will he piven 
a field evaluation in Southeart Ae s, 


One feature of the a -eer stot ma. bate mere general 
applicability 's the j rovimior ce semis n tane™wisarnr O! mpe 
coded messages. 
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Requirement: Hamlet and Qutpost Alarm Communications Equipment 


Task: Ryan Special Concealable Alarm System (3, D) 


Problem: To provide a very small alarm transmitter, compatible 
with the ` adio Industries Hamlet Alarm System, which can readily be 
concealed. 


Deac ription: A transmitter aprroximaiicly the size of a two-cell 
flashlight which radiates a 1/2 watt tone modulated AM signal is required for 
special purpose use in South Vietnam. as an extension of the Radio Industnes 
Hamlet Alarm System. 


Current Status: Ryan Elect ronics has been provided with funds by ARPA 
for 3} test models of concealable transmitters. 


These sets will be delivered for evaluation early in 
the next quarter in South Vietnam. 
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Requirement: Power Supplies for Communications Equipment 


Task: Mercury Battery Tester (4, Ay 


Problem: To provide fi cld equipment suitable for determining 
the condition of mercury batteries. 


Description: Small, dry-cell powered, battery testers have been 


designed and fabricated by Applied Research, Incorporated, Springfield, Virginia. 


Current Status: Ten battery testers have been procured and delivered 
to South Vietnam, where they are now undergoing evaluation. 


This task involves only a minor item of test equipment 


and will not in the future be reported separately. 
a 
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AGILE PROJECT V 


Combat Surveillance and Target Acquisition 


PROJECT OBJECTIVE: To develop combat surveillance and target acquisi 
tion techniques, systems, and devices which will enable friendly indigenous 
forces in remote area conflict situations to. 


a. Detect, locate and maintain surveillarce of hoatile units, bases, 
stores and supply routes, 


b. Detect infiltratton of horders and inciprer! arm'shesr or attacks 
on outposts and communities, 


c. Effect rendezvous of ‘r-erndly elemen's wth each other and with 
supply drops or caches, and guide ‘rierd!y un:ts to the location of hostile 
elements. 


d. Improve the degree of mely ap- He elert veness of logistic 
support through better navigatior and pain’ le-cation an remote areas 


e. Exploit the knowledge of communi: ations techniques and equip- 
ment in location of hostile bases. 


PROJECT BACKGROUND: 
i Gene ral Discussion 


Friendly mdigenrcus ferres n remote area ror`iie? situations are 
seriously hampered hy the herer? ad antages of hostile elements which 
can attack, withdrav amb =) enc eet ingretic suprect threagh clandes- 
tine methods af times ard places ofthe ser choow ng, This idvantage is 
retlected by the adverse ratio of '-3end’y tn toatile fnrgee necessary to 
achieve suppression of guerrilisas and © rrents whe oh Fas been on the order 
Of 15.1. To offset this antic ag, feiee 4!) ind genous forces urgently require 
the enhancement of their cama, 4 set erres vka huan he achieved through 
the application as sapercac sceer poate ee a em © OTs te The protlem af 
cambat surve lance ard *arget ae ,1 sc er, 
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$: Limitations on Equipment 


a. Airborne and vehicular sensors and navigation equipment must 
be designed for mounting in vehicles or aircraft which are presently avail- 
able to or to be procured for friendiy indigenous forces. As general guid- 
ance, it ia expected that combat operations en tke ground will not ordinarily 
involve the use of standard armored vehicles. Aircratt will include light 
and medium helicopters, light tactical aircraft, medium transport aircraft, 
and perhaps special purpose aircraft like MOHAWK. 


b. Equipment for use by ground tactical units must be man portable, 
rugged, and generally suited to operation in tropica) maritime climates and 
in diffic’’ terrain. As general guidance, such equipment should be capable of 
being broken down into individual loads of !0 pounds or jess Power supplies 
should provide for duty-cycle operation of the equipment tor at least onc week, 


CONDUC OF THE PROGRAM 
The program ıs intended to be carried on in three phases ax follows: 
Phase I - Southeast Asia Surveillance Research 


To develop and analyze data on those physical parameters of the 
Southeast Asia environment and of potential targets which constrain the 
application of particular surveillance and target ac quisition techniques and 
influence equipment design. This study program will provide a basis for 
a comprehensive investigation of existing techniques and equipment for use 
by indigenous forces in Southeast Asia. 


Specific Dara Required 


It ts intended that ‘his study develop the foliowing data by search 
of availabie literature and through fiesd measurements as necessary. 


a. Ac: ousti and Seismic 


(1) Level ni aci: ua'ic and seismic intensity produced by men 
walking, singly or in groups in the various types of terrain and vegetation 
similar to those of Southeast Asia. 


i2) Level of acc ou-tie intensity of men speaking to each other. 


Levels of accoustic and seismi: intensity produced by 
tir ABPO E N ANR -and machine guns and light mortars. 
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(4) Background noise levels of accoustic and seismic intensity 
observable under varying weather conditions and in the several types of 
terrain, s01] and vegetation found in Southeast Asia. 


(5) Propagation attenuation and diffusion data for accoustic 
disturbances under varying weather, terrain and vegetation cond'tions 
applicable to Southeast Asia. 


(6) Propagation of seasmic disturbances in soils common to 
the various regions of Southeast Asia. 


b. Electro-magnetic 


(1) Radar echoing area as a function of radar frequency ind 
viewing aspect for individual soldicrs armed with hand-held weapons, 
automatic rifles and machine guns, and carrying or firing lig't mortars. 


(2) Emission of electro- magneti” energy (detected by a mic ro 
wave radiometer), as a function of frequency, by individual soldiers armed 
asin Para b (1) above. 


(3) Relative magnitude and frequency distribution of the doppler 
spectrum generated by movement of varying types of foliage and for a range 
of wind velocities which may be encountered in Southeast Asia as a function 
of radar frequency. 


(4) Magnitude cf the signal generated in a large current-carrying 
loop of wire laid on the earth by the magnetic field associated with the 
passage over the loop by soidiers armed as in Para b (1) above. 


(5) Propagation attenuation fur.es for electromagnetic emisnions 
tn Southeart Ama asa function of frequency, antenna, ionospheric and 
atinospheric condstiors, terrain profile, vegetation and climatic conditions 
(Joint undertaking with Project IV). 


(6) Levels of background EM radiation and nurse typical to 
the area of interest as a function of frequency. 


(7) Detectahlity of camouflaged holes in the earth and burned 
caches of weapons by portable and airborne magnetometers of various types. 
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c, Infra-red, Optical and Visual 


(1) Intensity of the Mash produced by firing of small-arms 
weapons as a function of wavelength. 


(2) Variation of optical contrast between targets oí interest 
ind typical terrain and vegetation background for a range of ambient light 
levels from 107> candle power to unobstructed sunlight. 


(3) Apparent temperature contrast for individual soldiers 
armed as in Par b (1) above when viewed against typical vegetation and 
'e rrain backgrounds and for typical ambient temperatures found in South- 
east Asad, 


(4) Propagation and attenuation factors for the near and far 
n raered through various types of foliage found in Southeast Asia both along 
*w surface and from aircrait to ground, fora suitable range of weather 
‘anditions. 


d. Chemical 


(1) Chemical emanations which are characteristic of indivi- 
dual soldiers armed as in Par b (1) abduve and of cooking and heating fires. 


(2) Data on detectability of the above chemical emanations 
4s a function of range, weather conditions, vegetation and terrain applicable 
to Southeast Asia. 


(3) Detectability, vate of dispersion, and persistence of 
4r.ou8 artiicial chemical substances which may be used to contaminate 
«stile indyviduals., This data should be for weather, vegetation and terrain 

misr to that of Southeast Ania. 


Ciorduet ot the Phase I Study 
—X ided that the study phase be conducted in two parts as fullows. 


ae Past 1 


The agency) or agencies charged with the proseccutio: of the 
program vil] p ind conduct a comprehensive search of available literature 
me aerdinatian with all «pprapriate offices ind agencies of the governinent 
m order to coltect oll existing data spplioable to the program. Part I will 
co clade with a submission to ARPA of 1 specific plan for a measurement 
prego am te 1b gape in the data, 
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Tab 5 
b. Part Il 


Part II will comprise the conduct of the necessary field measure- 
ments and analysis of data. Data analysis will be directed toward identifying 
technique areas which have definite promise of solution of the combat sur- 
veil'ance and target acquisition problem 


Phase Ii - Investigation of Technigues 


Objective 


Te determine the applicability of specific techniques and devices to the 
requirements stated above using the results of the Phase I measurement 
program as a basis for the selection of promising techniques. 


Data Required 


in each case of atechnique, equipment, or device investigated, this phase 
of the program will cetermine whether a particular approach can solve or 
partly solve a requirement. Specifically the investigation will determine by 
analysis and supporting field measurements the following data’ 


a. Definition of the extent to which requirements can be met with 
known or existing equipment and devices. 


b Specific configuration of the equipment desired with respcct to 
size, weight, form factor, and concept of employment. 


c o Appheahle detailed performance characteristics to provide a 
bas s ‘or developmert of hardware. 


Conduct o° Phase il 

* s intended that Service agencies be selected to investigate each promising 
‘e ‘nique area (radar, infra-red accoustic and seismic, etc.). These 
ager cies willi conduct the investigations of techniques and devices, with 
contractor ass:stance ae required, 

No actual developmert of equipment or dcvices 18 plaaned during Phase IJ, 


Every effort will be made to obtain the required information through the use 
of eweting military or commer-sial equipment. 
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Tests will be performed in Southeast Asia only to the extent demanded by 
environmental conditions which cannot readily be duplicated in the U.S. or 
Panama. Southeast Asia testing will normally be performed by personnel of 
the agency designated by ARPA as Service Agent, or by contractor personnel 
uoder the general supervision and with the assistance of the CDTC., 


Investigation of particular technique areas will be completed and reported 
upon separately in order to permit development or purchase of equipment as 
soon a8 the required information can be obtained. 


Phase HI__ Development and Testing of Equipment 
Objective 


To obtain test quantities of equipment and perform 2 technical evalua- 
tion in the environment of Southeast Asia in order to determine that require- 
ments have been satisfied 


Conduct of Phase III 


In this phase of the program, ARPA wall utilize appropriate service 
agencies to purchase or contract for the development of devices whose 
characteristics have been specified in Phase II. 


In some cases where enough information 1s available to support 
=uch action, ARPA may proceed to obtain test models of equipment or devices 
far °est independent of the Phase IJ program. 


All field tests and evaluations will be performed under the direction 


ol the appropriate CDTC with the assistance of personnel furnished by 
Sr. e Agerts (com their own resources or through contractors. 
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Requi rements and Tasks 


Listed below are those major requirement areas and status of 
tasks in each area with which this project 3s concerned. Succeeding sheets 
are summaries of the purpose and current status of each task. 


l. Surveillance Systems Research and Development 


A. Ervironmenta! Research 
B. Tests and Evaluation 
C. Equipment Development 


2. Aerial Surveiilance 


A. Maximum Aerial Surveillance (transferred to COMUSMACV 
by Sec Def Directive) 


3. Ground Surveillance and Target Acqui sition 


A. Doppler Personnel Surveillance Radar 

B. Image Viewer 

C TIARA 

D. Dye Stain VC Grenades and Shells 

E. Persistent Identification Chemicals 

F. Buried Metal and Subsurface Cavity Detectors 


4 Navigation and Beacon ipment 


Navigator, Doppler Radar, Self-Contained 
Identification and Location of Air-Dropped Equipment 
Terminal] Guidance Beacon 

Tactical Marys 

Patrol Locating System 


a Security and Protection Eguipment 


A Junk Blue Book (Completed -Book distributed) 
B. Patrol and outpos’ Intru{mon Detection Devices 


MUDES 
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Tab 5 
Requirement: Surveillance Systems Study 
Task: Environmental Research (1, A) 
Problem: To obtain and analyze data on those purameters of the 


environment and of potential targets which conatrain the application of 
particular surveillance techniques and influence equipment design. 


Description. Environmental research will be performed on the following 
areas 
(1) Radiation and reflection characteristics and chemical 


emanations of personnel, vehicles, equipment and other possible 
indicators of hostile activity. i 


(2) Physical characteristics of the environment including 
transmission and attenuation parameters for electromagnetic and 
accoustic waves and background levele of noise and radiation. 


(3) Other environmental parameters such as hostile opera- 
tional characteristics and the physical, technical, and social 
characteristics of friendly indigenous forces. 


Current Status: 
(1) Special Infra-Red Measurements (TROPICAN) 


ARPA/ AGILE has provided funds to the U.S. Army Cold 
Regions Research and Development Laboratory to augment Project TROPICAN 
to include measurement of infra-red radiation from small fires embedded in 
tropical rain forests This program was completed during the past quarter. 
Mcasurements were made with airborne infra-red sensors in Puerto Rico 
using as targets charcoal fires in "Hibachi" containers under typical rain 
forest cover, A report oi the results will be prepared during the next 
quarter. 
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Tab 5 


(2) Special] Foliage Penetration Research 


ARPA/ AGILE has provided funds to the Reconnaissance 
Laboratory of ASD, USAF, to accelerate effort under a contract wath 
Conductron Corporation to measure radar foliage penetration Details of 
this program have a classification higher than that of this report. 


(3) Special Investigations 


A contract has been in existence since 1 April 1962 with 
Defense Research Corporation for a Guerrilla Activities Detection Study. 
The contract was completed in December 1962; final repurt to be distributed 
in the next quarter. Detaiis of this study bear a classification higher than 
that of this report 


(4) Basic Measurements and Operations Analysis 


Implementation of Part I, Phasc I of the Surveillance 
Environmental Research Program as describedin the general project 
description above was initiated during the quarter An order has been 
issued to the U.S Army Electronic Command to accomplish a literature 
search and deveiop a planned program of measurements of environmental 
parameters affecting the employment of surveillance devices and techniques. 
Ths work should begin during 3d quarter FY 63 and be completed in 4th 
quarter FY 63. It 1s planned to anitiate the measurement program immediately 
upon completion of the Part J effort 
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Requ: rement Surveillance Systems Study 
Task: Techniques Investigation (1_B) 
Problem, To identify techniques for surveillance and target 


acquisition which are most likely to overcome limitations of the environment 
and those equipments or devices which most nearly permit implementation 
of these techniques 


Description Specific technique areas which require investigation 
include 
(1) Accoustic and seismic detectors. 
(2) Passive and active infra-red surveillance devices. 
(3) Radar and other active and passive electro-magnetic 


surveillance and detection equipment 

(4) Active and passive optical viewing, image intensification 

and detection devices. 
Current Status A program is pianned. based upon the environmental 
research program to encompass a comprehensive survey of techniques. 

This program will be implemented on a systematic basis as 
results of the environmental measurements indicate the possibility o? 
success of particular surveillance techniques. 

The evaiuation of existing devices and techniques in an effort 


to find interim solutions to problems is covered under other tasks of this 
project. 
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Tab 5 
Requirement Surveillance Systems Research and Development 
Task. Equipment Development (1, C) 
Problem: To initiate the development of equipment required for 


combat surveillance and target acquisition purposes by friendly indigenous 
torces in remote area conflict situations. 


Description Development programs arc to be initiated as necded 
and as permitted by the results of tasks LA and B. 


Current Status: Development efforts underway are reported within 
individual tasks, below. The initiation of additional specific development 
programs is awaiting the outcome of tasks 1A and B. 


Tab 5 
Requi rement: Aerial Surveillance 
Task: Maximum Aerial Surveillance (2, A) 
Problem To determine the usefulness of maximum aerial sur- 
veillance in reduction of insurgency activities. 
Description An air surveillance schedule will be established over a 


selected defense sector to observe all major roads, railroads, villages, 
hamleis and outposts around-the-clock, with varied frequency of appearance 
over the same points. All unusual activity will be reported and investigated 
to the extent possible. 


Current Status. This task was proposed originally by ARPA/AGILE as 

a research vehicle to determine the effect of concentrated aerial surveillance. 
COMUSMACV and CINCPAC considered thatthe effort was primarily of an 
operational nature. This view waa confirmed by the Secretary of Defense 
who directed that COMUSMACV :mplement the program of continuous aerial 
surveillance, 


Accordingly the task ent.tled Maxomum Aerial! Surveillance is 


listed as transferred to COMUSMACYV and 1s being carried out through the 
use of MOHAWK aircraft. 
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Requirement: Ground Surveillance and Target Acquisition 
Task: Doppler Personnel Surveillance Radar (3, A) 
Problem. To evaluate available portable ground radar equipment 
for use by friendly indigenous forces in counterinsurgency operations. 
Description: The AN/PPS-4, a US Army standard portable doppler 
personnel surveillance radar and other siinilar radars as they become 
available will be evaluated. 
Current Status: During FY 62, 3 AN/PPS-4 radars were sent to the 


CDTC in South Vietnam for evaluation. A preliminary field evaluation was 
carried out and a report submitted in May, 1962, with inconclusive results. 


MAAG Viet Nam during the past quarter has procured 10 AN/PPS-4 
radars for issue to VN units. 


15 US enlisted personnel qualified in this equipment have been 
attached to VN unite to assist in operations and provide guidance to VN 
personnel and will also collect data on the evaluation of the radar. 


CDTC personnel, augmented by an officer and enlisted man from 
Fort Huachuca, will assist MAAG in the proper evaluation of radar per- 
formance, 


Tests are underway and are expected to continue into the next 
quarter. Results of this evaluation should provide a basis for determining 
operational suitability, effectiveness, reliability, ease of maintenance 
and basis of issue uf man-pack personnel surveillance radar to friendly 
indigenous forces. . 
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Tab5 
Requirement. Ground Surveillance and Target Acquisition 
Task: Image Viewer (3, B) 
Problem: To provide friendly indigenous forces with devices to 
assist in night surveillance and night firing. 
Description: Active infra-red devices euch as IR weapon sighte and 


metagcopes are currently available in CONUS. Selected items will be 
teated to determine their suitability for use by friendly indigenous forces. 


Current Status: ARPA has procured 6 rifles with infra-red weapon sights. 
These devices are being evaluated at Trung Lap Ranger Training Center, 
South Viet Nam. 


An infra-red metaacope hae been demonstrated to VN personnel 
and one has been supplied to the Trung Lap Range. Training Center for 
evaluation. 


A report of tests of these IR devicea is expected during the next 
quarter. 


The US Army development program for night vision devices shows 
promise ci producing prototypes which could be useful to friendly indigenous 
forces, Of particular interest ia the direct view image intensifier now 
under development, This device wal] be obt ained for evaluation for use by 
VN un:ts if a suitably small and light weight mode] can be developed. 
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Tab 5 
Requirement; Ground Surveillance and Target Acquisition 
Task: Dye Stain VC Grenades and Shells (3, D) 
Problem: To evaluate the functional suitahility of various standard 


ordnance shells and grenades for dispensing of flourescent VC dye stain 
powder. 


Description: A hand or rifle grenade, or mortar shell suitable for 
firing írom conventional weapons which contains flourescent VC powder in 
addition to an explosive charge ıs desired. This dye is intended to contarn- 
inate hostile guerrillas during combat engagements ao that suspected 
personnel may later be screened with an ultra-vioiet source to identify 
probable insurgents. 


Current Stats During FY 62, the use of lumna tng Shell, 60 mm 
mortar M83Al to dispense the dve stain was evaluated. Results indicated 
an insufficient area of coverage and inconsistent height of burst. 


This task wil! henceforth be reported under V. 3. E "Persistent 
Identification Chemrcala. " 
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Requi rement: Ground S. rye t'ame and Ta rget Acqui sition 
Task: Persistent hter chon Chemicals (3, E) 
eben ARAS NR 
Problem, To ohte n and prov di Leid ev aluato n ot swtable 


chemical materials whith mas be a spersedin oreas o insurgency octivaly 
to contaminate the person or «lothing ef hee ties tu ta alitate subsequent 
detection, tracking ind identification, 


De sx ription: Several poter* olly t rom sing : hemi sis are known which 


have characteristics puta’ + tur investiy tion os detection ind tracking aids, 
These are 


h Chemicals which flouresce under ultra-violet and thus 
are readily detected by screening suspecte, using an ultra-violet source. 


(2) Cromucals which sreduce a lasting discoloration of the 
shan whichis readily dete ted igually. 


4%) Chemicals whit, prods. e dvat nctave odors which are 
detectabiy 24 humins 


(4) Chemin s wbict precy e uders uhi h are delectable by 
dogs or by chemical sensors but aren? resdily detect ible by the human l 
nose, 
t5) Rabe ceive vsatapes ot saitabty long hall -i fe which can 
be detected by exist ry Teal otvan deteste >x I 
Tae curded io tha tase ore terior s of means tor dispensing ' 
the muaterirts sod detortae ne thar sarge tet chy es, | 
Curreet Statue H T'i YS Aro Qo rere cater Research md Engineer 
——— 
ing Cummosd has tee get clea} aa at tre Ne et gation of the use uf 
Squesle tir tee eg eh ped ore t mint t 2 entree te. a don hy treined 
dogs 


top F ie popid to t'ie a gp rere a! restar: and 
INnveatipation dering the nest Japle ren se othe other tipeos of chemi- 
eal deteation nd odotti at on tee tina geen soi used hs 
Uon ol poss). 
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Tab 5 
Requirement Ground Surveillance and Target Acquisition 
Task. Buried Metal and Subsurface Cavity Detectors (3, F) 
Problem: To provide portable equipment for detection of buried 


nail boards, buried caches of weapons or other metallic equipment, and 
small subsurface cavities used by insurgents. 


Description. Sensitive magnetometers and mine detectors have the 
capability of detecting very smal) perturbations in the earth's magnetic field 
caused by the presence of magnetic materials. Most types of sensitive 
magnetometers are large and complex instruments. This task is aimed at 
obtaining simple, light-weight devices for detection of buried metal and 
small subsurface cavities. 


current Status: Funds have been provided to the Naval Ordnance Laboratory 
at Corona, California, to investigate thin-film Hall effect magnetometers 
and to develop experimental models of portable devices suitable for evalua 
tion in the field. This technique appears to be most promising in terms 

of the potential size, weight, sensitivity, and power drain of the magneto- 
meter, 


The CDTC has centir.ued tests of the portable mine detector in 
S. Vict Nam during the past quarter bu:h in training exercises and in opera- 
tions. Results have been gereraliy uneatiniactory tn locating buried 
weapons when the depth of the weapon exceeded about two feet. At depths 
of less than 2 feet the detector, whict weighs 36 pounds, did detect various 
buried metal objects No fina: dete rmination as to utils of this device 
has been made. i 


A number of comme rcial firms nave expressed interest in the 


problem of designing subsurface cavity detectors in man -pack configurations. 
Thus far, no suitthle proposa: has teen received 
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Tab 5 
Requi rement Na gation ard Beacon Equi pment 
Task: Aerial Navigation System (4, A) 
Problem; Friendly indigenous forces require a capability to insure 


that their aircraft engaged in aerial delivery. firepower support, and 
resupply of ther surface units can reach their objective area and return to 
base under all-weather conditions i 


Description: The greater proportior of ‘he aircraft involved are likely 
to be rotary-wing and sub-sonic fixed wing, making volume and weight of 
navigation equipment to be placed aboard of critical importance in most 
instances. The difficultyes encountered in providing for the security 

of the ground-based elements of a system wh ch must rely on a number 

of fixed ground stations widely dispersed places a premium on a system 
which 1s self contamned aboard the aircraft. Operation, maintenance and 
logistics problems impose a need for a system which is usable aboard all 
types of aircraft likely to be involved + e , a uriversally mountable system 
rather than ore specially ta‘lcred to each separate type of aircraft, 


Curren’ Status Tre US Nae: hae been ‘urn ehed funcs and requested to 
procure for field evatist on ir Sruth Viet Nam three models of the 
RYANAV IV sel corta:red ur.versal'y mountable doppler navigator. 


These equipments are te be mounted inthe YAC | Caribou aircraft cn loan to ARPA 
from the US A-my and i H if and H 34 elicogterasn South Viet Nam. Funds 


have also heen provided tatte US Nat. 6 r pur rase ci an LFE doppler 
navigator to he eva'uated at Fo» Rickec, Aa ‘or ARPA by the US Army, 
provided the US Nari deeirmnrpu’hu He terhmcal denciencies previously 
observed in this system ave Seer ever ome. This determuration is to be 
made on the haws e remirutrat pag * § © rater by the US Navy during 
the coming cisrter 


it is piavned miting the ~e>* quarries oc pvestigate the feasthbrlity 
of obtaining a commecc: I'v av latte terran avoidance radar tor field 
evaluation aboard -ctary wing atte ral’ 
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Tab 5 
Requirement. Navigation and Beacon Equipment 
Task. Identification and Locatirn of Air-Dropped Equipment (4, B) 
Problem: To provide a device «bich wll enable indigenous forces 
to locate and identify arr drepped eqz pmen’ cr supplies. 
Description: The de ‘ce desired `z a smal; battery operated radio 


transmitting device <apable o. emitting a coded transmission ‘or identifica- 
tion of air -dropped m ter:a?}. Ground troops seeking to locate the air-drop 
will be equipped witht radio receivers ha:ing a direction- finding capability. 


Current Status. An abbreviated development program has been funded 

with Ryan Electronics to ob*ain inter.m tes? models of transmitter and 
receiver units suitable for ‘easibility testing. It ıs planned to continue the 
program to obtain .ield tes? rnodeis if the zre'imunary phase of the development 
is successful. 


Other possible technical arproa:'es to the problem have been inves- 
tigated. The most ; rcomising involves using > amali transmitter which can 
be located using ə DF Icop arternra ot standard VHF field radios such as 
AN/PRC-6 ar AN/PRC iñ. No complete vy satis’actorvy proposal has yet 
been received. 
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Requirement Nas gator ard Bear on ipment 
Task Tactical Mave l4, D 
— — — — — — — 
Problem: To determ: ne a eu tahie mate rai cr which to print 
tactical maps ‘er use in combs’ ord ‘sone ir Sout Vietnam. 
Description Map paper orma .v aʻa lable does not retain it usefulness 


when exposed tc tte cmar ¢nd ‘:ons 0! §.E, Asia. A high wet-strength 
Paper or simi’sai materia) 3 required *o wit} sand the long exposure to 
dampnese ard tig` temperatuurs. regu rer ‘or coume” guerrilla warfare in 
this area. 


Curren? Status: Prelimirary investiga® on has established that high wet- 
strength paper ia a: ailabie at reasorable cost in Japan, and also that 
Vietnamese Armv Engireer May Ret rodsitiom Units are capable of printing 
maps on this mater a 


During the 5a" quarter a nampie o t'e Japanese paper was tested 
for ARPA by tte US Army Ma: Ser: ce aga nst US standards for high wet- 
strength pages. The savypie fa: ed tre tent hie the USAMS concluded that 
the rampie had hrer carmaged bv ite erearmen trcr to tke ‘est and has 
reqvested add.t.ona sterts tore sy uate, 


Mea abh. e SON eto ey LS? gt wee strengl! paper have been 
shipped to Viet Nam ‘atero te a+ 1 te ARVN capahibity to print 
maps on the mate a’, 
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Requirement, Navigation and Beacon Equipment 
Task: Patrol Locating System (4, E) 
Problem: To provide an improved capability for a patrol to locate 


itself with reliability and accuracy. 


Description. In order for patrols to repcrt position and navigate to 
a desired location with precision, some navigation device which is light- 
weight, rugged, and reliable is required. 


Current Status: ARPA is following evaluation of the Bendex- Pacific 
PFNS system which was developed for the US Army and is scheduled for 
test beginning in January at Fort Huachuca, Arizona. This system has a 
network of fixed ground stations similar to the DECCA system and includes 
man-pack, vehicular, and aircra‘t receivers, itis tentatively planned to 
provide for evaluation of the Bendex- Pacific PFNS man-pack receivers in 
Viet Nam in conjunction with the USAF DECCA stations installed 

there. 
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Tab 5 
Requirement: Security and Protection uipment 
Task. Junk Blue Book, South Viet Nam (5, A) 
Problem: To provide a background of data for the problein of 


recognition and identification of friendly and hostile surface craft operating 
in coastal waters of South Viet Nam. 


Description: This task involved preparation of a book describing 
charactcristics of each hasic type of junk, to include working habite of 
fishermen, distinctive features and operating capabilities and limitations. 
Photographs, sketches and sail and hull] plans are included with a text in 
both Vietnamese and English. 


Current Status: Preparation, printing, and initial distribution of the 
Junk Blue Book is complete. Additional copies are available on request. 


This task is therefore complete. 
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Requirement: Security and Protec*:on Eg-ipmest 
Task Patrol and Outpost =*rus on Detection Devices (5, B) 
Problem: To obtain and evaluate devices which vw !: facilitate 
detection of the approach of hostiles to a patrol or òutpcst perimeler. 
Description: Light-weigh! portabie notrasicn detc.* on devices are 


required to permit an outpost or patrol to obtain warnirg of ivc passage of 
a temporary defensive perimeter. Thos task en om; «sac® evaluation of 
various detection devices which have prom se ur, thus agy ication, 


Current Status (1) Effort in devetopmen’ of a remotely armed seismic 
mine fuze actuator by Melpar for the Pec atinny Areena’ han been supported 

by ARPA. Deveiopment of the exrerimertal bLardvare 19 essentially complete. 
The devire appears to be too comriex 2° d eapens*se fur gene re? appiication 

in counterinsurgency warfare 


(2) Action has been in.tiated to cbtain trom Scope 
Incorporated, modela of a break-wire irtrusior alarm device. The devices 
should be delivered during the next quarter ‘or eva vatican an S. E. Asia. 


(3 kais planned to obtain mede’s c* a break wire device 
of a differen’ tvpe developed by the US Army Fiect-n-1c Research and 
Development Laboratory tor evaluation durirg the ner g wrer, 


(4) NOTS. China Lake bar heer prov ded with funds to 
perform experiments “ith seisrmc detecto-s in detection of walking men. 
It 18 planned to perform ‘ield exper.ments in TYa.sad wth sevamic detectors 
as soon as suitable equipmert can be ob‘a ned varias progpesale are being 
evaluated. 


(5) Field experimer’a were pe- crmed tn Trailand with 
accousticdi:e¢*:orai microphones to de‘ernure the ro’ert.a: urefulness of 
euch devices, The experiments indicated that tea pnert*tc to detect men 
walking and talking at ranges appreciabty greater thar -4 pour ble with 
unaided human Fearing, Addbtiora: exremmerts = *h «4 censt-c devices are 
planned a a pari of ‘he ervisormerts) measures n- 7 re geam 
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AGILE PROJECT VI 


INDIVIDUAL AND SPECIAL PROJECTS 


PROJECT OBJECTIVE 


The objective of this project is to improve the capabilities of friendly 
governments involved in remote area conflicts in those fields where 
military factors are interrelated with political sociological or economic 
factors, The project also provides for centralized management and control 
of those AGILE efforts which because of sensitivity, diversity, or 
uniqueness of application are not included in other segments of the AGILE 
program. As a consequence, the project covers a wide range of require- 
ment areas and involves varying applications of research and engineering 
resources, from field investigations and analyses of insurgency problems 
to the development in the U.S. of hardware and other items designed to 
full specified indigenous needs. 


While the requirements and tasks currently being pursued under this 
project are shown on the immediately following page, it should be emphasized 


that the composition cf the project is, by design, flexible and subject to cha v 


Moreover, the tasks entai! varying levels ot effort both in termes of funding 
and manpower. 


During the reporting period, requirement areas #1 (Village and Province 
Security), #3 (Food Control), and #4 (Military Chemistry) have been 
receiving major attention under the project. Under #1 a comprehensive 
tield-based study of rural security in Vietnam has been produced, and under 
#4 large-scale operational testing of defoliation has been completed and 
technically evaluated. Activities under the other requiremert areas also 
are described on the following pages. 
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Tab 6 
REQUIREMENTS AND TASKS 
Listed below are those major requirement areas and the status of tasks 


in each area with which this group of projects 1s concerned. Succeeding sheets 
are summaries of the purpose and current status of each task. 


Ie Village and Province Security 


A. Vietnamese Rural Security Study 
2. Human Factors Study 

A. Anthropometric Research 
3. Food Control 

A. Crop Destruction 
* Bee 

A. 2: fohation 


5. Psychological Wariare 


A. Psychological Warfare Equipment 


6. Rations for Indigenous Personnel 


A. Tactical Ration 


7. Medical Suppie» and Equipment 
A. Medical Kits 


8. People Detection and Identification Equipment and Techmques 
A. Military Deg Breeding 
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Tab 6 
Requirement: Village and Province Security 
Task: Vietnamese Rural Security %udy 
Problem: To identify tasks which may appropriately be undertaken with 
ARPA resources in support of the GV"l's rural security program. 
Description: A rural security study team, composed of specialists from RAND, 


RAC, IDA, and ARPA field personnel, conducted an intensive in-country examination 
aid analysis of the Strategic Hamlet Program, whichis the rural security program 
oí the GYN. The team identified, on a priority basis, RAD tasks to which it telt 
ARPA's resources could most profitably be directed in an effort to improve the 
effectaveness of the program. 


Current Status: The team's report, including recommendations, has been 
completed and will be distributed shortly. Prior to compiction it was reviewed 
by MAAG, Embassy and USOM in Saigon. 
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Tab 6 


Requirement. Human Factors Study 


Task Anthropometric Research 
Problern;: To assist indigenous forces in collecting and compiling 


data to provide a sound basis for engineering design of individual equipment 
and man-operated equipment. 


Description: Indigenous forces are provided the necessary anthropormetrical 
equipment and technical advice on its utilization. 


Current Status. Field collection of anthropometric data on Thai military 
personnel has been completed, adequate statistical samples have been ob- 
tained and data reduction is being accomplished by the US Army Quartermaster 
R&E Command, Natick, Mass. A similar project for Vietnam is scheduled 
for the spring of 1963. 
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Requirement: Food Control 





i ssk: Crop Destruction 

Problem; To deny indigenously-grown field crops to insurgent personnel, 
Description: This information has a classification higher than that of this 
report, 

Current Status Tnis information ha» a classification higher than flat ot this 
rcport, 
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Tab 6 
Requirement. Military Chemistry 
Task. Defohation 
Problem: To identify the most feasible agents aud systems for 


defoliating vegetation in order to improve road-side and jungle visibility, 
thus aiding friendly surveillance and reducing insurgent ambush opportunities. 


Descriptio’. Involves laboratory and field efforts to improve existing, 
and develop new. herbicides and disscmination equipmert and techniques. 


Current Status: Large-scale operational testing of defoliation agents, 
equipment and aerial dissemination techniques has been conducted successfully 
and subjected to an extensive technical evaluation. Reports have been issued 
and circulated. Development, test and evaluation of modified and new equip- 
ments is underway in the U.S. A major R&D effort on the screening of new 
agents haa been formulated, together with a test and evaluation program which 
will culminate in field testing in Thailand. 
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Kequiremert: Psychological Warfare 
Task: Psychological Warfire Equipment 
Probiem: To identify and deternune tke most suitable solutions for 
indigerous psychological warlare equipment orohlems 
Description: New or improved items of psychologic a! wartare equipment 
are tested and evaluated against indigenous iequiremert«, 
Current Status A report is expected shortly on the results of held 


test and evaluation of *oive amplifiers in Vietnam; preliminary testing ind 

es stuanon of mobile audio-visual units *n Traaland }as been completed, and 
similar work with a recently supplied gascline-powered, min-portable public 
address system is about to commence. 
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Tab 6 
Requirement: Rations for Indigenous Personnel 
Task: Tactical Ration 
Problem: Develop an acceptable, nutritionally-adequate tactical 


ration for indigenous forces which is light, compact, and has sufficient 
"shelf-life"; also devise satisfactory container(s). 


Description: This task involves the development of a ration for use by 
indigenous Ranger-type units on special freid operatiors lasting a mayimum 
of ten days; the individual ration for this period should net weigh in excess 
of ten pounds. Indigenous tastes require, at a minimum, the inclusion of 
rice and sauce. In addition to component requirements, processing and 
container problems must be solved. 


Current Status: The final report of the Scientific Director of the Armed 
Forces Food and Container Institute on hi» visits to Vietnam and Thailand has 
been received and is being circulated. Receipt is expected shortly of an 

Army proposal for an AGILE- sponsored program to accompl*eh component 
development, packaging and process design ‘or combat ratit nr for Vietnamese 
forces. Ina related action, a quantity of rhe Army's Supplemental Individual 
Combat Food Packets has been provided for test and evaluation by the Royal 
Thai Army. 
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Requirement! Medical Supplies and Equipment 
Task: Medical Kats 
Problem: (0) Develop surgical kit which can be used by indigenous 


personnel with much less training thaphysiciangs but who must provide treatment 

of greater scope than that ordinarily associated with enlisted aid-men; (2) Develop 
an alternative for the ster.dard first-aid packet, which does not provide sufficient 
ems to satisfy the indigi. 4 kit requirement, 


Description: (1) The medical aid-man's kit is carried in a back-pack 
and composed of an assortment of medical and surgical equipment for emergency 
treatment of most diseases and wounds normally encountered in local operations; 
(2) The individual aid kit contains items designed for problems ranging from 
water purification to simple wound bandaging. 


Current Status: (1) Resuits of field evaluation in Vietnam of aid-man's 
kits, using Special Forces and medica! personnel, are not yet available; 

(2) A quantity of specially-adapted individual aid kits now is being tested and 
evaluated by indigenous personnel assigned on special missions. 
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Requirement: People Detection and Identification ent and Techniques 
Task Military Do Breeding 
Problem To reduce the cost of military dogs to perform patrol, 


tracking and sentry duties (imported dogs are very expensive), and develop a 
breed suited to the environment and capable of operating successfully with 
indigenous personnel on sentry, attack and tracking missions, 


Description. All dogs presently being trained for military use in 

Vietnam are of predominantly German Shepherd breeding. A cross-bred Chow- 
German Shepherd or Phu- Quoc -German Shepherd is eventually planned in the 
breeding program. 


Current Status: Renovation of the Dog Breeding Center at Saigon haa 

been completed and several dozen puppies have been bred (Bloodhounds, German 
Shepherds, and Doberman Pinschers). Valuable data is being acquired on 

how to raise canines in Vietnam, some of the problems associated therewith 

are quite unique and several are not yet solved. A final determination of 

the future of this project 1s dependent upon an evaluation by COMUSMACYV of the 
utilitv of military dogs in Vietnam. This final determination is expected in 
March, 1963. 
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AGILE PROJECT VII 
TECIINICAL PLANNING AND PROGRAMMING 


PROJECT OBJECTIVE 

This project provides for operations research in the identification 
+1 requirements for new or impro-ed c ounterinsurgency Weapons and equipment. 
Through data acquisition, analysis, and the application of interdisciplinary 
scientific techn ques to the analysis of m l'tary and related civil problems, 
this project points the way to new ‘deas and requirements. helps establish 
priorities and helps irtegrate ARPA': -ci nterinsurgency RAD effort. 


VRO'EC! BACKGROUND 


The development and va: dat or of R&D requirements in the counter- 
*surgency avea requ res a rumber of broad inputs. There is general agree- 
ment that insurgent warfare. as prac?:ced today, 1s composed of a number of 
.“terdependent and inseparable acus.ties to name a few: intelligence, 
psycholog'cal warfare econom: warfare military operations, and political 
activity. Within the U.S, Government, e‘"ect ve coordination must be main- 
tained among the agencies and departments concerned. It is incumbent upon 
‘hose agencies of government .nvolved in counterinsurgency to look beyond 
the area of counterinsurgercy oo which they are chartered to work and con- 
aider tke effect of their actions on the other areas. jn the particular case oi 
AG'LE. R&D requiremrn’s must be thoroughly researched to avoid duplication 
avd to assure that courte rproduct*:e ner -te. ho. a! side effects do not occur. 
Ak recever, s nce ÀG LE staelt « organized into functiona! technical arcas a 
~m tar requ'remer® exists o provide an ‘crarmatonal iatertace within AGILE 
ind to consider new requirements from ar veral] point of view. The mission 
tetfectng ths fur ton int ARPA/AG LE Fas been assigned to the Technical 
P ane pg and Programmi ag Procesi, 


Ac the prereq -te tor the sedert tiar er of RAD requirements 15 the 
e? and aralya's ot sutf i ett 2’ ddata. Although much deta iready 
tam ovreent and past exper.cn csr <counterinsurpency operations, dala 

to ep7 ard ansiys:s vill be a cort qu.ng task. Offensive and deiersive doc - 
Irne ard ta t+ ate not t xed an nmiprotement or variation in one generally 


ate t= the othe, ters th ae got art effect on weapons ard eauipment re- 
regi rements The ered ent mf eu ares a so vary from one tact) al ereaateen 
t anther and thes datam st ert rua’ v Lhe -onght and aralyzed to pro ade 


Nether onderd and ap ol therr at obee ard’ dertity vald requirements for 
RDOTNE activny, Anrctllaty but eatiermeiv mpo tant ir this connection is the 
mantera t ol a data storage ta Liy wheeh cane erve as the ‘collective 
Wen Ty omi enegie nper Th- ie hraual Phi mng snd Prograron ing 
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PROJECT DESCRIPTION 


1, Data Collection and Analysis 


Some o! the broader and more basic activities are: 


a. Environmental: This includes collection and analysis, from 
existing and new sourccs, of data on topography, soi] mechanics, plant ecology, 
vismitology and geomorphology. 


b Military: This includes data collection and analysis on 
mnbushes, milttary casualty statistics; firepower parameters and target 
sralysis, transportation systems, mobility systems; airpower, boat, lake and 
r.ver warfare, night operations; border security; and food control and internal 
security systems for their effect on R&D requirements. 


c. Sociological. This includes collection and analysis of data 
in such areas as religious systems, value systems, group dynamics. socio- 
logical patterns, civil-muilitary relationships, and elements of predictive 
nebavior germane to the establ.shment of R&D requirements. 


d. Special Studies: This includes data collection in areas not 
immediately reiatable to any of the above discrete categories. 


2 Data Storage and Retrieval 


Since more and more basic data $s becoming available or is being 
retrieved from its present locations, this project is determining those areas 
wh ob may he tmerable ta automat storage and retricval. 
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REQUIREMENTS AND TASKS 


Listed below are those major requirement areas and currently active 
tasks in each area with which this project is concerned. Succeeding sheets 
are summaries of the purpose and current status of each task. 


1. 


3. 


©. 


Data Collection and Evaluation 

A. Survey of University Research Potential for AGILE 
B. Physical Environment Methodology and Data Storage 
C. Vegetation Effect on Munitions 

D. Fieid Communications Systems Performance 

E. Medical Data on JTF 116 

Air Power 


A. Air Power Analysis 


Ground Operations 


A. Parametric Study of Firepower Requirements 


Insurgent Force Threat Analysis 


A. Morbidity and Casualty Studies 
B. After-Action Report Study 


Historical Studies 
A. Svmros'um on Guerrilla Warfare 
B., Lessons from t: e Anti-Huk Campaign 


C. Algerian Study 
D. Analysis of Laotian Operations (Transferred to DA/OCRD) 


Border Security Systems 
A. Border Surveillance and Control 
A. Ambush Patterns and Counter Techniques 


ewe ms 


A. Studies oi Northeast Thailand 
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Requi rement: Data Collections and Evaluation 
Task: : Survey of University Research Potential for AGILE 
Problem: To survey and analyze the asects existing in the 


American academic community in terms of their apphcation to AGILE's 
problem areas, culminating in conclusions and recommendations whereby 
‘AGILE can use such assets. 


Description: RAND is to survey existing assets nationwide and make 
recommendations. 
Current Status: RAND has undertaken the survey. The first report 


is due in January, 1963. A final report 18 due in April, 1963. 
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Regui rement Data Collection and Evaluation 
"anh Phy> sal Environmental Methodology and Data Storage 
Problem Virtually cvery aspect of remote area conflict is influenced 


Lb the tote! local environment Iks has bern found to be cspecially true in the 
vids ut geomorphology. c'matlugy and p ant ecology. The orderly scheduling 
« R&D efforr tn several hardware tlds i being delayed by the luck of certain 
physical ens ronmental data and the lack of orJer in such data already 
a able. Whe the collect = ard spe if: processing of certain specialized 
rcnmental data for Scutheast Ama :MERS SEACORE, SEASURE and 
Desetiatzon) 16 already under way or approved for the future, there is already 
s weaith cf more general phys’cal environmenta! data which is neither 
ystematized, related or in many cases readily retrievable. There 1s at 
present no methodology which relates these arious factors of the physical 
environment into a total picture usable in a specttic R&D effort nor 15 there 
en ai lassification system whch permits us to talk about two “jungles” 
+ th any degree of assurance that there s any real sirmi rity 


Desi: iptlron Effio-t will be addressed to 


a. ldentitying the data requircd for a total physical 
er eirentmncatal description 


b. Identtyipg the crtis a) parameters as determined 
y the reeds of RDT&E fur fr eadh ere Vb oh well intluence selection 


hey tats 


& Deveiopiag a methodology which will permst the 
vee matie colk ten and handkag ot pert nemt data by whatever agency inay 


e ts ed 
d, Deter n np what os at ailabl or becoming available 
sevshing agences ard aig ing t 
a "eles? 1 a oyila beat Were agate. tor 
PDI E on suppert of iresdt ¢ . 
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t. Testing and verification of the m=thodolcegy and data. 


g- Establishing a data storage and retrieval system for 
central reference. 


Current Status: A contract wae let in late December, 1962 for an 18 

month effort on the above task. It 1s expected that a series of area descriptors 
and a format for precise location of field data collection points will be made 
available to the CDTC's during the first quarter of 1963. Work on the balance 
of the sub-task will begin during the latter part of the first quarter of 1963. 
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Requirement: Data Collection and Evaluation 
Task: Vegetation Effect on Munitions 
Problem: To determine the effects of various types of vegeta- 
tion on fuzes and munitions 
Description: The systematic ac ‘tmulation of data on the location, 


distribution and characteristics of specific botanical species in the forests 
and jungles of Thailand This study should produce data essential to the 
development of accurate, reliable weapon delivery systems affording opti- 
mum fuzing techniques and configurations to ensure maximum effectiveness 
under any given vegetation coverage. Such data also will be useful in the 
fields of mobility, communications and surveillance and will be incorporated 


in the general environmental methodology being developed under Task VII, ). B. 


Current Status. Field collection of data ıs proceeding well. Old forestry 
data is being brought up to date, and specific botanical terms are being 
applied to species for future exactness and continuity. 

This task was initiated at the request of APGC, Eglin 


AFB and the analysis will be directed toward specific air munitions require- 
ments. The data will subsequently be integrated into Task VH, 1, B. 
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Requirement: Data Collection and Evaluation 
Task: Field Communications Systems Performance 
Problem: To collect data on the operational usage and performance 
of base and tactical communication systems in use in South Vietnam, 
Description RAND personnel are to gather data on such factors as 


trafft« distribution by precedence and time, message volume, delay time, 
traffic volume by station and net and station down-time, for each type of 
operational umt. 


Current Status: Field data collection is essentially complete and 
analysis is under way, The final report is due in the first quarter of 1963. 


— 
Tab 7 
Requirement, Data Collection and Analysis 
Task, Medical Data on JTF 116 
Problem: To obtain data from which to make a atat:ancal aralysrs 


of the medical problems of troops moved into Thailand with JTF 116 and to 
obtain evidence on the influence of medical factors upon the efiectivener® 
of a military force moved into Thailand. 


Description: Tke individual medica! recerda of 2611 enlisted mer were 
examined for the period of their stay ın Thħuland (af prc imately 90 days 

and for a period prior to arrival (approx:mately 180 days,. The Force 
included elements of the RAF, RAAF, a New Zealand Special Air Service Unit, 
battle units of the US Marines aad of a US Army Inianit’ Lavision and a 

US Army Logistics Command. 


Current Status: The basic findings of this etudy arrear in Quarterly Rerort,. 


CDTC Thaaland, 1 October - 31 December 1962. Although *he exrericnce 
of JTF 116 in Thailand was atypical, a rumber of interesting portr were 
developed, notably the incidence of malaria ard the tack of ini:dence of 
disorders caused by heat. The diarrheal problem was acute during the 
initial period but came under control quickly. This study w:ll he made 
avalo.le te anterested U.S. and Commonweait> commares, 
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Tab 7 
Requirement: Air Power 
Task. Air Power Analysis 
Problem Air support of counterinsurgent ope rations in South 


Vietnam has been provided wsthin a framework that may not necessarily 
have optimized operational effectiveness. Future operations should bene- 
fit from a carefully structured analysis of the air support function and the 
delineation of heretofore unexploited potential of air support resources and 
related counterinsurgency tactics 


Description: The basic goals of the subject study irr (1) to 
determine the effectiveness of current indigenous air operations in South 
Vietnam, (2) to tormulate new concepts of empluyment of air power and; 

(3) to establish equpment requirements for an optimized “air power system" 
for Vietnamese forces These goals are elastic in that the study may con- 
sider operational elements of greater or lesser magnitude when appropriate. 
Air power equipment requirements will be determined in terms of required 
charactcristics for aircraft, ordnance, support. electronic and communica- 
tion svstems. Tactics to be developed and force requirement derivations 

will be designed to optimize the effectiveness of air “ower throughout the 
typical phases of CI warfare. Functional arcas of air power operations which 
must be considered in detail are’ reconnaissance attack surveillance, close 
air support, escort. interdiction, tactical troop movements by air, armed 
helicopters logistic support, command and control To be totally meaningful 
tus study will have to be carried out by a group representing all of the various 
services who have an interest in this subject 


Current Status: The air pewcr analysis described above was originally 
proposed by ARPA in the Spring of 1962 Subsequently, JOEG-V was 
established and this analysis fell more properly into its sphere of activity. 

A proposed plan has been submitted to COMUSMACYV by JOEG- V for the 
conduct of this study, and the ARPA R&D Ficid Unit wall participate to the 
extent that its function of defining R&D requirements 14 involved. 
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Requirement: Ground Operations 
Task. Parametric Study of Firepower Requirements 
Problem: To determine ind.vidual and small unit weapon 
characteristics for ground combat in remote areas. 
Description. A study of targets in SVN, current weapon inven- 


tory, analysis of firepower mechanisms, and evaluation criteria for hre- 
power selection. 


Current Status: Finel reports on all phases of the pruject are due in 
March, 1963. 
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Requirement: Insurgent Force Threat Analysis 
Task: Morbidity and Casually Studies 
Problemi. To Jetermine the specific causea of RVNAF casualties. 
j as part of the analysis of weapon and armor requirements 
Description. Accumulation of data on casualties with an analysis by 


csuse and rate. This analysis will also show the cffectaveness of enemy 
wounding agents and the value of steps taken to reduce this effectiveness. It 
will also indicate requirement areas for RDT&E to reduce specific types of 
casualties. 


Current Status. After a number of delays, the proposed data collection 
has been approved. The RVINAF Surgeon General has directed the compiia- 

tion of data from all RVNAF milstary hospitals tor the year 1962 Analysis 

of the data should begin « ig the first quarter of 1963. 
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Requirement: Insurgent Force Threat Analysis 
Task: After-Action Report Study 
Problem: To design and put into RVNAF use an After-Action 


Report form designed to yield a variety of data readily susceptable to 
analyses and subsequent identification of areas requiring RDT&E attention. 


Description: Strnctured questionaires have been designed and, 
after appropriate RVNAF approval, issued to units in the field. 


Current Status: The first questionaire met with limited auccess 
Although the results in terms of significant data were iimited, the test run 
did indicate several areas worthy of future effort. 


A revises form has been devised and submitted 19 


RVNAF. Other methods of Gata collection are being considered as a mt2ns 
of cross-checking data. 
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Requirement Historical Studies 
Task: Symposium on Guerrilla Warfare 
Problem; To bring together a variety of experience on guerrilla 
and counter-guerrilla campaigna of the past. 
Description: A group of people who had active experience in such 


encounters as Malaya, Algeria, Kenya, Philippines in World War II and 
the anti-Huk campaign participated in a symposium organized by RAND 
to discuss their experiences and to identify counterinsurgency techniques 
whach have been successful. 


Current Status’ Limited numbers of the draft report were made 
available in November, 1962. The final report is due in January, 1963. 
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Requirement: Historical Studies 
Task: Lessons from the Anti-Huk Campaign 
Problem: To assemble a detailed history of the Huk campaign 
Description: A RAND consultant, who served in the Philippines 


dvring that period, has taken residence in the Pi.ilippines to coordinate the 
inputs of various Filippino ass:stants and to write the history. He will 

rely heavily on Filsppinos who were actively engaged in the campaign. The 
initial work will be to assemble a fairly detailed history of the Huk cam- 
paign emphasizing the moves and strategy of both the insurgent and govern- 
ment sides. Subsequent efforts will concentrate on analyzing in depth 
specific aspects of the conflict. 


Current Status- The RAND consultant arrived in the Philippines in 
September, 1962. His first report is due in March, 1963. The second 


and third reports are due in September, 1963 and March, 1964 respectively. 
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Requirement. Historical Studies 
lask Algerian Study 
Problem ; To produce an analysis of the French effort in Algeria 
froin the level of the company sized unit. 
Description. A RAND consultant who served in Algeria is to prepare 





a definitive seport of his cxpcriences in company level countennsurgency 
activities. 


Current Status; The final report is due in January. 1963. 


ee ee tü 


- 133. 





—— GONRIDENTIAL 


Tab 7 
Requirement: Historical Studie s 
Task: Analysis of Laotian Operations 
Problem: To derive "lessons learned" from the U.S. military 
involvement in Laos over the past few years. 
Description. RAC will gather rclevant data from after -action 


reports of the White Star personnel, oral de:.riefing of these and other 
Laotian veterans, anda search of prior publications onthe subject The 
analysis will cover broad areas of military. civic action and psychological 
war activities with a view to identifying particular problemas of U.S. 
advisors and attempting to define the reasons behind gond or poor perfor- 
mance by the Laos in thie type of warfare 


Current Statua: Project tranuferred, the request of DA, to OCRD. 
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Requirement. Border Security Systems 
1 Border Surveillance and Control 
Problem: To ascertain the feasibility of effectively dimimshing 
illicit overland traffic into and out of South Vietnam 
Description . A RAND analyst spent approximately four months 


surveying the locale, state of the art, and possible methods of curtailing 
the illicit traffic problem. Given the topographical constraints and the 
enormous commitment of men and maerial required to reduce this 

traffic, it was tentatively concluded that no feasible system could currently 
be envisaged except the ‘inside out" theory as is being implemented 
under the Strategic Hamlet Program. 


Current Status: RAND personnel in Vietnam are preparing a final report 
due in early 1963. 
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Requirement: Route Security 
Task: Ambush Patterns and Counter Techniques 
Problem: To establish a data collection and analysis system 


from which ambush patterns can be determined, and proper counter 
techniques and equipment developed. it is expected to be a continuing pro- 
blem as ihe enemy revises ambush techniques in response to improved 
counter-techniques. Particular emphasis is placed on the security of 
vehicular convoys, although investigation of both railway and water 
ambushes is also being examined. 


Description. Data sources in RVNAF and MAAG bave been identi- 
fied and preliminary data obtained. Further data will be obtained as part 
of the After-Action Repurt effort (4, B). 


Current Status: The first report on convey ambushes is in prepara- 
tion and is due January, 1963. The team is in the procese of collecting 
and analyzing in the areas of railway and watcr ambushes, and interim 
reports are expected in the | si Quarter of 1953 
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Requiremcat. Sociological Studies 
ask Studics of Northeast Thailacd 
Problem: To determine most likely sources of social conflict 


in this area, concentrating on those local problems and attitudes which 
can be exploited by the Communists. 


Description. A team of two to three RAND analysts who are special- 
ists on Thai problems will spend 4 - 6 months in the Northeas! part of 
Thailand concentrating on the following substant:ve prob’ems* 


L Village views of its problems 
2. Government authority at the !ocal level 
3, Contrasting view of local authorities 
4. Leadership patterns 
Current Status The Tha: government has nol been willing to have 


ARPA undertake this study at the present time because of a similar effort 
by the Thai: themselves to develop this information. The ARPA field 
study is not precluded indefimtely, however, and hopeiully a study herein 
outlined can get underway on an integrated basis with the Tha: study in 
FY 64. As aninterim measure two RAND personnel have completed a 
study based on an analysis of data available in CONUS. A report is being 
prepared for distribution in February, 1963. 
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AGILE PROJECT V111 


Researct ard Exzloratery Development 


PROJECT OBJECTIVE: 


To provide technical supnort for the other tasks of ARPA/ AGILE 
as required. In many instances, a requirement which falls within the objec- 
tive of one of the other AG!LE tasks canot be met by merns of extrapola- 
tions of present science ard technolog". in such an iratance, exploratory 
development of one or more mettoda of achieving a solztion to this task 
would be initiated under Projec!. VIIT. Similarly, where occasionally a 
requirement does not clearly fall under the other AGILE task objectives, 
but requires scientific or engineering research or development, AGILE Project 
VIII conducts such programs. At the present time, a series of such taaks are 
either underway or niust be initiated. 


1. Ground Mobility - In support of AGILE Project IIl, an investiga- 
tion of the means of providing security to the railways of South Vietnam has 
been undertaken, The prov:sion of 1 secure method oi railway transportation 
in a country engaged in counte rir: urgency warfare :s a form:dable problem. 
The very nature of a railway system, in that it is easily identifiable, repre- 
sents a fixed network passing over manv hundreds of miles of terrain and 
contains within its system innumerahbie mechanically vulnerable points such 
as bridges, culverts, switches, cits, tannele, etc, mates it not only a 
logical target for insurger! ‘or. 0s * -« alee one of the moet di“ cult to defen, 


P Improved Indis hia! Com™:t Equipment 


A. Clothing & Frorwi ir T'a auh-taak is heing devoted 


to the research and deve‘crmernt i+ essart te pre ade weu miter ala sirt- 
able for clothing and fowtucsr toate «6:4 in Sout east Asin arei, Due to 
the severe climat:<« conditicna eirt ie extreme humidity, high temperatures, 


wet terrain and a large num!+ > of deicterious organisms such as fungi and 
insects, development of new rater ais ard methods of fabrication for combat 
equipment and clothing if necessary, ‘n addition, antiropometric studies have 
been initiated lunder Prop? V, ù insure that the newly ae eloped items are 
tailored to the physical characteriators of the indigenous forces, 
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3. Defensive Barrier Items and Explosive Devices 


Over three thousand strategic hamiets have been constructed at 
this time and a total of approximately eleven thousand will have been con- 
structed when the program is complete, Jt is extremely important at this 
lune to provide defensive measures fur thease hamicre whict will enable 
them to successfully resist the VC pressures ardie’ 3° the same time 
wall be sufficiently low cost to make fers bie tod st). ute thene delunsive 
measures throughout the entire hamlet system, Sore ol the measures which 
are being investigated are mine barriers, better hamlet area lurm:nation 
and improved armor materials 


4. Special Purpose Weapons 


In support of AGILE Project... this tisk i- interded tc p.ovide 
initial research and feasibility studies or new ‘echniques and ma’c:tal+ appli- 
sable to advanced weapons systems Sub tasks wiuch fall wenn the scope 
of this etfort are studies of new flame producing materiais ultra h:gh onten 
sity sound systems and fuel-air explosives 


5. Remote Area Power Sources 


This task is being established for the purpose of improving the 
ability of forces engaged in remote area conflict to obtain sour- es of elec 
trical power for operation of communication and detection devices in areas 
where conventional power sources are not readily avaliable 


6 Ait Mobility 


A. Assisted Take Off This ‘isk is undertaken i.» support of 
AGILE Project HI A continuing problem in making elfective use of air- 
craft in remcte area conflict 14 "ne need to be able to use smal) unimproved 
fields subject to severe climati: « onditinne A study of al) possible means 
of assisting take-off from unprepared fieids showed that there are very few 
means of assisting an arcraft whic! 4 bette: thar ‘he contertianal “ATO 
bottle However, the problem or se ' ¢- umpesed the recess ty oF man 
talning on-site stores of (hears ‘« Asif ult to wel ve The sn es igation 
of some new devices which mi gi’ es preblem rou’ mes 


D. Remote Arca Aittir Dur ‘ao the unusu: hyh mo efure 
content and acidity encountered in ie OF Asian at@e soils the .arstrvc 
tion of aitstrips 1s extremely diff. ult Thin task hae been entaklished to 
develop smpioved airst: p cerstract sn methods which will be surtable tc 
this area 
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Tab 8 


Requirements and Tasks 
Listed below are those mzjor requircment areas and the status of tasha 
wth which this project is concerncd. Succeeding sheets are summaries ol 
the puspose and the cirrent status of each task 
1. Mobility, Ground 


A. Railway Security 
2. Improved Individual Combat Equipment 
A. Ranger Pack 
Hot Weather Sleeping Gear, Clothing and Equipment 


B 
C. Nail Field Clearing Device (Appears as]. 


Cetensive Barrier Items and Explosive Devices 


A. Village and Outpost Security 
B. Lightweight Armor Materials and Protec: lion 
C. Camouflaged Antı-Personnec' Mincs 
4. Special Purpose Counterinsurgency Weapv.- 
A. Fuel-Ais Explosive (FAX) 
B Heluwopter Trap Weapon 
*. Remote Area Power Sources 
A Thermoctectric Generators 
A Hydroclectrie Generators 
é. Mobility, Air 
A. Assisted T ike -Off 


D. Remote Area Airstrip 
—rc —— — — 
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Tab 8 
Requirement Mobility Ground 
Task Railway Security 
Problem The Viet Cong ave ‘ampering the effective une of the 


railway both by shooting at the train crew and by destroying trackage. 
The disruption of the schedules comes from destroying the track, settling 
off moines under tke rails, which also destroys the iccomotive or«. ., or 
froin blowing up bridges. 





Description: A train inciden’ after -action forma’ was prepared and data 
collected. As a renult, the following were identiized as being worthy of fur- 
ther svestipae a: (1) High powered radar pulses to detonate emplaced mines 


dheud ot Uh. train. (2) A portable detonator wire cutter tur dudding mines. 
+3) Air survejllance. 


Current Status Compilation and tabulation of railway incident data con 
tinues at the CDTC-V. The CDTC has ~“« ied through the JGS that two 
GVN railway security personnel be placed un TDY with the CDTC to pro- 
vide needed guidance and information relative to VN rail operations. 


A proposal has been received from Picatinny Arsenal on the use 
al nigh powered radar to detonate those railroad mines which uae electric 
detonators Information on the type and construction of railroad mines used by 
the VC .s being collected so that criteria can be formulated for the radar per- 
formance required. 


Design and engineer:rg studies are being prepa-ed for a portable 
de’enating wire cucte., Tlis wire cutter wil} be den gned for attachment to 
the torwaid car of a train to pick up and cut electric mine detonating wires 
u the wire point of emry inte the rat oad b.!°. | After-action reports 
rw fhe wres are ejthet ontop of the ground and Iightly camouflaged or 
lured to a depth of 4 centimete s 


Ai surve'ilance us ne the Morawk has been sufficiently eficc tive in 


1'r lirst phases vo that! u have been no ambushes «since the maximum arr 
euooe Vance was started. On one occasson the aircraft spotted a placc in 
ne vailroad wnere the track jad een removed. The arcraft was able to 


vary the train and stop it so that no damage occurred ty the train. 
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Tab 8 
Requirement Improved Individual Combat Equipment 
Task: Ranger Pack 
Problem: The stature and we:ght carrying ability of the Southeast 


Asia forces differs sufficiently trom that of the US coldiers to require that 
carrying devices be designed specifically for these forces. One such item, 
4 pack iv be used by ranger troops is being developed under this task, Three 
approaches to the solut:or of the above requirement are being investigated. 


(© The local manufacture of packs in SVN. 

(2) The procurement and test of packs which are ayril- 
zble :n CONUS and might be suitable tu the SVN forces 

IY The evaluation of the fundamentals of pack design and 
the development of new methods of load carrying. 


Description: A dual-purpose pack and raft combination developed for 
the French Airborne Commando was obtained through U.S. Army Quarter- 
master R&E Command, Natick, and sent tothe CDTC-V. Some experi- 
mental "hip packs" developed by Bell Aerosystems, which through the use 
of a fiberglass pack board, conroured to the body, perm:ts the luad tu be 
borne by the wearer's hips. are also being evaluated. 


Current Status: An evaluation program by *he CDTC V is currently 
underway to dutermine the suitability of the hip pack load carrying method. 
Ot the ten packs on hand, nine are being used fo: evaluation testing and 


one as a mode) for design, engineering and an*hroporie:ric studies for pro- 
duction of a pack frame entibla seh Arian Uys O 


es. — pees — 


he.n designed and fabricated hy NOTS and is cu rently undergoing evaluation 
in CONUS. The design fc” this patk was derived from extensive studies of 
the equipment and eaper.encea of proirss:onal guides and mountaineers. 
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Tab 8 
Requireme ni improved 'rd.vidual Combat Equipment 
Task: hot Weather Sleeping Gear, Clothing and Equipment 
Problem. The design ard evaiua’ion of such tems as sleeping 


gvur. clothing. shoes and hates parficular!y su.‘able to the environment 
of Southeast Asia tcr indigenous forces 


Description The fo'lowing items will be designed and/or evaluated 
in CDTC-T 

(a) Boo cemba ‘ropica! fdirect molded sole) 

b) Puncho permeable 

fc} Liner porcho 

íd) Hammock jungle 

(e) Jacket and tiousers i.ghiweight 

(f Rucksack lightweight 

g) Hat. sung'e 

(h) Machete & machete sheath 

i} Compass ‘ensamatic suitable for tropical use 


Cloth tape and toread «+. be sen along with the clothing for 
minor modifications a the need appes1s One example involves the 
placing of Jiaw strings *n ‘be culfs ro prevent entry of insects A 
c‘othing design specials from Ne cu wili be sen to CDTC-T to partici- 
pate an the field evalu*.ors The cio hing design specialist will make 
any major changes in des.gre prow: ecessary these designe wil) then 
be fabricated local’y and subsequrn y re cvaiuaed. 


Current Status Anan. *epome i» trom Natick has spent a month 


during the last quar et makit § Meant cinen’s on Thar army pei sonnel. 
His report shoud be a astatee om Feor. ary so hat clothing of the right 


dim-nsiat canbe prvu td ine Coctet S aff Royal Thar Supreme 
Command Headqua™ars ise pi ‘eu ne study and select on of items 
for hmuted tieid tee «4 } © cae de oom © Taos w..l be a joint effort 
an whicu she imitial ges op re cine ies wo oi he mau by CDTC 
stali membe-rn Afetes t CDIC au tecummend to MOD the 
design of thane stems of ri dasse i rp ts equipmen’ most su,table 


for the Tha: foices 
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lab M 
Requirement Defen-.ve, Ha: Ler Items and Explosive Devices 
Task Village and Outpost Security 
Problem To test and e‘aluste devices snd equipment of types 


that may be employed to advantage «n p~otecting v ilages and outposts from 
Viet Cong activity 


Description The strategic hamiet pzcgram of South Vietnam 1 be- 
coming increasigly effective as the program grows With several thousand 
hamlets „dy constructed and mo-e unde: way the power of the people to 
resist VC pressures has re reseed pevntautially Ir order to provide increased 
effectiveness in protecting these hamlets aga. -* VC depredstions several ap- 
proaches have been undertaken Tnese sre 


ih The inat:ation of a program tc provide better mine bar 
riers for the defen +: + miet peramete:s 


(2) The invest-gatcon of cheap, easily emplaced obstacles 
similar to barbed wre as « defens've measure 

i ahe sot palid aa oe iI Bietags 4? gawi dn dete 8 
perimeter alluminatio® 1o discour ge tughl 1urays ty tie sit 


Current Status Obsolete 75 mm anunuss'ion is fo be used as a mine 
ba'rier for vilage tetenn Ine Harty Diamord Laboratory acting as the 
Service Agent for ARPA - ; ++; ering the mimus tien and detonating devices 
far held use Prelim na v te tson CONUS using both primacord and an 
ejeetrn drlonrato. appear: mest pioerwmnairg Oer *h.ec hundred icundv 
have heen fired inthe test cot m ë Espbevas and detonating equipment 
have been s'pati he CDIC V telat’ cals athe nex? quarter 


Parsive ter ce on er cht pha e been cxsidered fc perimeter detense 
are barbed wires endie t r spe ms athe. fas geovang planta Samples 
of a stamped birthed nie at West Reema manufacture have been ablained 
whith appear toeife boop pos oe sti age ard emplacement id imtages over 
convention} wore Maomriactuse © ote bheing comtagted to gece tara sources 
in CONUS ire avelible Tee CDTC V studving posible plart growths 
which might serve as effective harriers 


One handred » .ptede ompa wert ce © 1d from OSD/ARPA These 
lamps provide 400 cand) fe eer emt! oe beim .00 meters im ngih Three 
lamps are beng martotred osc ay ed °° DIC V compound under con- 
trolled a — eh ered te *foategc tsmeet in Tay Ninh 
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Tab 8 


Vil.age and Outpost Security (continued) 


Province. Selected members of the hamlet militia received instruction 
on maintenance of the lamps Evaluation wil! continue. 


Twenty four lamps were left wath the U.S. sector advisor for 


evaluation at a remotc outpost locatc4 ncar the Cambodian border in the 
northern section of Tay Ninh Province. 
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Tabs 
Requirement. Defensive /Barrier Items and Explosive Devices 
Task: Lightweight Armor Materials and Protection 
Problem To provide protection for water, land and a.r vehicles 


against penetration of . 30 caliber bal] ammunition and body armor for pro- 
tection against spears and spikes. 


Description: A research program is being inatituted to relate penetra 

tion mechanics to molecular structure in order to provide the necessary 
information needed to make the optimum selection of armor materials, Re- 

scarch is also being conducted to deterinine the optimum geometricai con- 
figuration for composite armor ın order to achieve maximum absorption and energy 
dissipation. While awaiting the results from these advanced programs, empir- 
ical testing is being conducted on composite material compositions in order to 
identify the most satisfactory currently available armor materials 


Current Status A contract 18s now being negotiated with Aeronutronica for 
the purpose of conducting the research in penetration mechanics as previously 
described It 18 expected that the contract negotiations will be completed in 
mid- January. 


Development by NRL leading to optimum geometrical configuration ot 
composite armor has provided fvr too short a time since letting the cuits act 
to be reported during this quarter. 


Armor kits tor H2l and HUI helicopters are being manutactured in 
both the Y S and in Vietnam based or designs developed by the OSD/ARPA 
Ballistic Protection Survey Team Approx:mately 170 kits are currently being 
installed in operational heui opters in Vietnam. Evaluation of the «imor sys- 
tems will cuntinue concurrently wth theat use in the combat environment. 


Two pipers prepared by the OSD/ARPA Ballistic Protecticn Survey 
Team on the subject of armor have been translated into Vietnamese and 
furnished to the RVNAF 
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Requirement Delers.ve/Barrier and Explosive Devices 
Task. Camouflaged Anti-Personnel Mines 
Problem This task is for the development of a new anti personnel 


mine which may be either hand emp)aced or air drupped and wil] dety visual 
detection because of its clone resemblance to indigencus materials such as 
stone. and sticks of wood 


Description Two RED itor's aʻe involved in this task 


(1 The development of «astabte, plastic bonded explosives 
(PBX) suztabie for use in lind mines which can reproduce the shape, texture 
and color of indigenous materials. 


(2 The design and fabrication of a low-cost, anti disturbance 
fuze for use with the PBX explosives 


Current Status: At the preser’ ume, cast PBX mines which aic shaped to 
resemble small stones ave being made in experimental qnuartities by the U.S. 
Naval Ordnance Test Statccn These stcenes about thier inches on the longest 
side have demonstrated the feasibility of dup}»cating the color and texture 

of native materials) The PBX material developed for this process 1s a cold 
setting castable explosive which ts poured inte rubber molds made from a 
sampl. cf indigenous SE As:an ro-k This process 15 easily adaptab]< to 
making camouflaged mine+ in the field when it 1s advantageous to simulate 
seme thing or substance peculiar tn a specific area of the world At the 
presen! time the PRX is too brott’e tn enable these mines to he sown from 

ai craft by free-fall but new PBX compcunds with greater reehence are 
being developed Severai new copes mental cxplosives are now being tested 
for :smpacl reoislanse, 


A simple snt distu vance fuze has been developed using Icw cost 
components mestiy avanuotle on re open ma:ket The present cost of this 
fuze is DvP do’lars Ry ue rgcec* clled cu rem leakage into and out of 
a fuzing capaciar os armia deias of 1S moenutes and a self sterrlization 
period of 90 dave bas beer abta ned Minor «charges in components can vary 
these times as desired Continued tuze devcicpment cffor's are concentrated 
on obtaining additional safety by the incorporator of an out of line firing 
tram. The teessihadty of meetvrcn the doe tp aide ar aprior ol mgh! -day 
cycle stming 15 ijso he rng sited aat 


One hundied explore oompanents and tuzes tar yje omental evaluation 
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Tab 8 
Camouflaged Anti-Personnel Mines (continued) 


uf the camouflaged mine have been shipped to the “DTC South Vietnam. 
Additionally, a motion picture visual aid has been made to show the 
assembly and arming of the mines, One copy of thas film was made with 
English narration and two copies have been obtained with a blank sound 
track for narratıon in Vietnamese and Thai 
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Tab 8 
Requirement: Special Purpose Counterinsurgency Weapons 
Task: Fuel-Air Explosive (F AX) 
Problem: To develop improved area weapons by the use of muni- 


tions which disperse a detonatable cloud of fuel vapor mixed with air. 


Description: . It has been shown that when proper mixing and ignition 
techniques are used, a cloud of fuel vapors mixed with air may be detonated 
to yield high over-pressures over a wide area. This syetem should have 
marked advantages over conventional explosives as an area fire weapon. 

The protection from blast and shrapnel afforded personnel by slit trenches, 
trees, rocks and man- madc barriers wili be ineffective because the vapor 
cloud is all enveloping within its area of dispersal. At present, R&D experi- 
ments are being conducted with devices which employ ethylene oxide as fuel, 
letha) over- pressures within the cloud have been demonstrated 


Current Status As a result of the R&D program conducted at NOTS uti- 
lizing several sizes of FAX devices, emphasis is being placed on early 
weaponizing of an air droppable item based on clusters of 20 lb. bomblets. 
These weapons and a ¢assying pod suiteble for use on an AD 6 aircrait are 
expected to be ready for extensive CONUS testing in 45 days. Preliminary 
designs indicate that a single AD aircraft can carry 200 FAX weapons 


Sy 
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Tab 8 
Requirement Spec:al Purpose Weapons 
Task: Hehcopter Trap Weapon 
Problem To deve:op 2 weapon designed to destroy the bamboo 


stakes used as helicopter traps by the VC in probable landing zones of 
SVN 


Description A recent antt: helicopter tactic employed by the Viet 
Cong forces is to place bamboo stakes in probable landing zones to damage 
the blades of the decending aircraft. Blade damage can be severe ensugh 

to immobilize the aircraft if not destroy it completely. This tactic nas been 
employed by the Viet Cong to deny the use of some landing zones or to hmi: 
the number of areas in which helicopte:s can operate to the point where the 
VC can prepare ambushes in the likely landing areas, In order to counter 
this tactic, an accelerated development has been initiated at the U.S. Naval 
Oidusnce Test Station io provide a defensive weapon capable of destroying 
these traps. Efforts are based on the adoption of existing expanding 10d 
warheads designed for air-to-air weapons. Modifications will be made per- 
mitting these warheads to be dropped from hel:copters or other aircraft and 
detonated near the ground where the expand:ing ring of stee! can sever the 
bamboo poles 


Current Status Design studies were :nitiated late in December by USNOTS 
Two warheads adaptable to this program were sclected for further study; the 
5.0" Zuni and 5 0" Sidewinder rod heads Testing began in January and ini- 
tral regults indicate that the Zum continuous rod warhead will clear 109% of auch 
obstacles to a radius of 25 feet, and 90% tn O feet Suitable fusing fins and 
stabiitzing devices have heen selected A goal of |] Murch has heen established 
for complet‘on of developme:.! and shipment of test! quantities of this weapon. 
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Requirement Remote Area Power Sources 
Task Thermoelectric Geneiators 
Problem, Evaluation of thermoelectric generators in the Southeast 


Asia environment. 


Desc ription Thermoelectric generators are to be evaluated when 
ae fuels under field conditions in Southeast Asia in order 
to supply sources of power wich do not deteriorate in storage as do 

ba teries 


Current Status. The commercially available thermoelectric gencrators 
which were shipped to Southeast Asia did not have power ratings to match 
equipment in the field therefore, the tests are presently underway with 
dummy loads. A task has been initiated which will include fabrication and 
testing of one or more thermoelectric generato:s designed for the specific 
purpose of burning the fuels available in remote areas such an Southeast 
Asia and yielding power levels from 3 to 300 watts depending upem the «op i- 
cation for wluch they were designed. This program will also fund research 
and development on catalytic burners designed to use indigenously avaiable 
-iquid fuels such as the natural anima) and vegetable oils. 
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Tab 6 
Requirement. Remote Arca Power Sources 
Task_ Hydroelectric Generators 
Problem: To examine methods of producing power from shallow 
slow-moving st: earns. 
Description: Two turbo-generators are of sufficiext size to develop 
3 


watts in a stream of 10 inch depth running at the rate of two knots per 
hour Besides their use in shallow streams. these impellers are useful 
where tidal flow occurs which meets the velocity and 4 pt) require:nents 


Current Status: A contract !# now being negotiated with Sea-Space Inc 

by the Office of Naval Research who is acting as ARPA agent in this pro- 
gram After completion of this l6-week contract peried which wall occur 

about t[§ May 1963, testing of -he generator val! begin at the David Tavler 

Mode! Basin. 
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Tab 8 
Requirement: Motnhty, Air 
Task Assisted Take-Off 
Problem: To investigate assisted take-off devices to permit 
operation from unimproved remote airstrips 
Description, The operation of aircraft in remote areas often requires 


landings and take-offs from small unimproved airfields. The use of rocket 
assistance units on aircraft operating from euch fields provides additional 
performance capability and provides a margin of safety to enable the opera- 
tion from airstrips otherwise unusable Conventional JATO units require 
that supphes of such units be maintained at remote fields; ın many cases 
this is logistically unsupportable 


Current Status: A detailed examination 1s being undertaken ot potential 
methods of providing takc-oft and landing assistance. 
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Keguirement: Mobility. Ait 
lask. Remote Area Airstrip 
Problem: To determine the feasibilty of preparing a ight aircraft and 


helicopte: landing surface, under tactical conditions, on sols of very low 
bearing strength. 


Description, Because of the extremely low soil density in much of 
Southeast Asia, a landing surface must be developed which has sufficient 
buoyancy to keep ıt from sinking of its own weight. High soil acidity also 
requires that the materials of construction he protected from serious col 
rosion effects. Such .onditions make thi: ares of the woild one of tiie most 
datficult in which to construct such facilities. Previous studies nd proto- 
type methods developed by the Services and industry have not resulted in 
suitable methods for providing the requisite capability in Southeas! Asia. 


Current Status: In order to provide information for the study uf methods 
for solving this problem, several members of the short term mobility team 
from the Waterwayve Fryneriment Station made field measurements of the soil 
properties and obtained soil samples for detailed CONUS analysis. Based 

on these measurements and data obtained from previous ar: strip development 
p ograms, studies were made of severa) ce signe incoiporating the best fea- 
ture of previous work as adapted to the sail cha ‘acteristics The present 
program calis for the use of polyurethane foam incorporated in aluminum mat 
planks to give the requircd buoyancy as wel! is the asength to withaleed the 
mechan:cal stresses imposed by the aircraft, Tests of this concept wili be 
made by the Bureau of Naval Weapons, Launcher B: anch acting a6 Service 
Agent for ARPA, Panels will be designed and fabricated for a helicopter 
ianding pad which wilt then be tested by the Waterways Experiment Station 

at a field installation on the delta of the Misnsissipp: Raver. If CONUS testing 
1s successtul, the pad «til he shipped to South Vietnam for further tests at 

a suttable site. 
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